A STRUCTURE WTH A BUI LT-1 N RECORDI NG MEDI UM A

LAM NATE COWPRI SI NG THE STRUCTURE AND METHOD FOR
RECORDI NG | N NON- CONTACT MANNER USI NG THE STRUCTURE
AND THE LAM NATE TECHNI CAL FI ELD The present invention
relates to a structure with a butlt-in recording
medium a |lam nate conprising the structure and a

nmet hod for recording in the non-contact manner using
the structure and the am nate conprising the
structure. Mdre particularly, the present invention
relates to a structure fornmed of a resin materi al
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and a |amnate conprising the structure,

pr o REEORDING EN@ONQONTAGDIMANNER USTNG aEHE $TRITCTURE
medi um under repeated irradiation with laser |[|ight,
prevention of attachneANILTHE LAMINARE surface of the
recording nediumand protection fromexternal inpact,

and to a nethod for recording visible information or
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As the label” for control of articles such as |abels
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thereof a recording medium comprising ‘at least a means for rewriting
visible information with laser light in the non-contact manner and a
laminate comprising the structure, which provide improvement in
durability of the recording medium under repeated irradiation with laser
light, prevention of attachment of dirt to the surface of the recording
medium and protection from external impact, an& to a method for
recording vi'sﬂale information or both of visible information and invisible

information using the structure or the laminate comprising the structure

in the non-contact manner,

BACKGROUND ART

As the label for control of articles such as labels attached to plastic-

containers used for transporting foods (good-delivery boxes), labels used



stock are mainly used. In the heat sensitive recording
material, a heat sensitive recording |ayer containing
an el ectron-donating and, in general, colorless or
lightly colored dye precursor and an

el ectron-accepting col or devel oping agent as the main
conponents is forned on a support. By heating the heat
sensitive recording material_ by a heated head or a
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As descri bed above, it is the actual situation at
pr esent Hératofard, abhbat sensitive recording material described above is

used as the surface stock ir_1 the labels used for the control of distribution
of articles described above, and information such as the address, the name
of the sender, the name of the article, the number and the weight of the
article, the date of production, the best-before date, the specific
identification number and the lot number or the bar code expressing the
information is pi'inted using a thermal printer of the contact type, and the
obtained label is attached to the adherend. When the object assigned to
the label is achieved, the label is manually removed so that the adherend
such as a container and a card board box can be utilized again, and great
amounts of time and labor are required for the removal. Another label is

attached to the adherend from which the previous label has been removed,



is renoved and anot her |abel is attached every tine

the adherent is used repeatedly. Therefore, a

rewitable thermal |abel which can be used repeatedly

for recording and erasing information while the | abe

is not renoved fromthe adherend ineach reuse of the

adherend but remains attached to the adherend is

attracting attention. For exanple, a reversible heat
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sur f aegesfs forerecertingiang dRdingisthle dafirh)REA Whidh is obtained
heat due to the laser |ight applied repeatedly. _

Al t Resudghrminge a dwiat usaristive: anlopedsegippiegs bebycamtaingng a dye
material for laser light absorption and heat )
convidiessior ard gr spveEmibanivar isevelppingnigent on a support is

co etely. her pr.obl ens ise.in.that dirt _is e
ot t Srelprey (oSt ool oo B At £ Blibi4 oppbination
r . 3 . - .
eS8 pea b LSk LS SRt SORILIP B shormtion
det agd bhel aapr Aideing RE WIS HvisiRaiihfd-Bfatfon & hRO disclosed
of the IC tag. [Patent Reference 1] Japanese Patent

Appl refar to RatentdReipemadlet). 3 2003- 118238

%ct type having

When the recording of visible information is repeated a plurality of
times by rewriting and/or erasing with laser light in the non-contact
manner, a problem arises in that the surface of the recording medium is
destroyed with heat due to the laser light applied repeatedly. Although
the destruction can be suppressed by using a material for laser light
absorption and heat conversion, the problem cannot be overcome
completely. Other problems arise in that dirt is attached to the recording
'me‘dium to cause trouble in printing and that other articles and containers
hit the surface of the recording medium to deform or detach the recording
medium and impair the function of the IC tag. |

[Patent Reference 1] Japanese Patent Application Laid-Open No.



[ Patent Reference 2] Japanese Patent Application
Lai d- Open No. 2006-231647 [Patent Reference 31
Japanese Patent No. 2741435 [Patent Reference 4]
Japanese Patent Application Laid-Open No. 2004-265249
DI SCLOSURE COF THE | NVENTI ON Under the above

ci rcunstances, the present invention has an object of
providinq a technol ogy which can overcone the probl ens
in réfP3dilfgs8 visibl e information in the non-contact
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sun light. As the result of intensive studies by the
preséP4260%4 ors to achi eve the above object, it was
found that the inprovenent in durability of the

recordi ng medi um under repeated irradiation with |aser
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formed of a resin material with a built-in recording
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cleavage), deformation and detachment of recording media and damages
on IC tags by impact during transportation and deterioration in the color
developing property due to light such as sun light.

As the result of intensive studies by the present inventors to
achieve the above object, it was found that the improvement in durability
of the recording medium under repeated irradiation with laser light, the
prevention of attachment of dirt to the surface of the recording medium
and the protection from oﬁtside impact could be achieved with a structure
formed of a resin material with a built-in récording medium which is held
inside of the structure and comprises at least a means for rewriting visible
information with a laser light in a non-contact manner or with a laminate

using the structure.

It was also found that the recording could be conducted without



the breakage of the surface of the structure forned of

a resin material could be reduced and the visible

i nformati on could be recogni zed visually by adjusting

the transmttance of a laser light in a used

wavel ength range and a transmttance of visible Iight

t hrough a portion of the structure forned of a resin
material froma surface on which the laser light is
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! ghstlmuSItaneously while the structure formed of a resin material with a
built-in recording medium was transported.
The present invention hags been completed based on the knowledge.
The present invention provides:
[1] A structure with a built-in recording medium formed of a resin
material, said recording medium being held inside of the structure and
comprising at least a means for rewriting visible information with a laser
light in a non-contact manner, wherein recording and erasing of
information in the recording medium can be conducted by irradiation with

a laser light from outside of the structure, and a transmittance of a laser

light in a used wavelength range and a transmittance of visible light

o



t hrough a portion of the structure froma surface on

which the laser light is irradiated to the recording
medi um are each 55% or greater, respectively; [2] The
structure with a built-in recordi ng nedi um accordi ng
described in [1], wherein the resin material formng

the structure nade is at |least one resin materi al

selected fromthe group consisting of a polystyrene )
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pol ycar-bonate resin, a_ pol.ypropyl.ene resin,. a_.
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t er ephyt,Ba; -resin and a polyanide resin; [3] The
st ruct%relemélﬁh a built-in recording nedi um descri bed

in afpl ofige stfuchide wiB 4 Bhilt-Whebeirdidd eredagardictdling described
medi um conprises a reversible heat sensitive col or
develmpiln g Heayor thii s350% ethteriah foupiper the Jtajctiiremade is at least
structure with a built-in recardi ng nmedi um descri bed

in [2]e regimematariphselggied frawethe FIRUP Logaishipgt plea polystyrene
laser Light is 700 to 1,50 and,. in the recording .
mod LR e 18 cTRtTe BRDETREERe! OPVE col BPSGRUARGH nipeins 2
| ay ej!%ol FOPYISES r&din, 29551% t{h%eﬂ@l%%ﬁht}gdgateap&‘?ﬁ,pylz ybutylene

€
and ‘heat coénversion, or a | aser t sorptlon_a
heat tegepivitiadateveby@id & pobiaspidsadsin the reversible

heat sensitive col or devel oping layer; [5] The

st r udl uMhensirhctarp wiith aitmikidoaredbrdingeukdinmdéasscribbddn any one
in a 'ﬁ—ie ji‘z[vp%qtp 4], wherein the recording )

medi Um Héraddel.iwRergin gre veserdinguneding caapiiess preversible heat
resin rragéeri eil hs‘{?ﬁl acefl atég depgh of 35 or

smal TP YOS “Siir1rate e LOPRASEE OFi & AUBReEkr 1ight in

t he r § . a J: ial: 4 . .

str u%? ug@%s&&gﬁ%&ﬁﬁ@{ ianbpgg éﬁdﬁe@(ﬁeﬁ%%ﬁﬁh%gls Cd;‘lél grelaed in 3],
in aplemit thefudedlwiveléfdth MhreeMtheRsECESROINP00 to 1,500 nm

medi um further conprises a neans for
and, in the recording medium,

the reversible heat sensitive color developing layer comprises an
agent for laser light absorption and heat conversion, or

a laser light absorption and heat conversion layer is disposed on the
reversible heat sensitive color developing layer;
5] The structure with a built-in recording medium described in any one
of [1] to [4], wherein the recording medium held at inside of the structure
formed of a resin material is placed at a depth of 35 mm or smaller from a
surface irradiated with laser light in the structure formed of a resin
material;
[6] The structure with a built-in recording medium described in any one

of [1] to [5], wherein the recording medium further comprises a means for



6 recording and erasing invisible information with

laser light in a non-contact manner; [7] The

structure with a built-in recordi ng nmedi um descri bed

in[6], wherein the nmeans for recording and erasing
invisible information conprises an IC chip and an

antenna circuit connected to the I1C-chip; [8] A

| am nate_conprising a structure with a built-in ] ]

r ec oF ok e Andmerading h invisitde ninforpatien aghithhglasere light in a
structure deﬁcribed in any one of [1] to [7] to a
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t he stmpuotesan BC chip 4 ahaaritaah cirowp coshegedito the IC chip;
structure with a built-in recordi ng nedium descri bed

in [8) W daminge compgising gpstraeture midugrbuilirinaeeonsing medium
the stryctuge: d 0], .A net hod for recordi.ng in a
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[10] A method for recording in a non-contact manner which comprises
recording and/or erasing both invisible information in an IC chip using a
reader/writer and visible information with laser light applied through
surface simultaneously in a non-contact manner during ‘transportation of
the structure with a built-in recording medium described in any one of

[6] and {7] or the laminate comprising a structure with a built-in

recording medium described in [8].

'THE EFFECT OF THE INVENTION
In accordance with the present invention, the structure formed of a
resin material holding at the inside thereof a recording medium

.comprising at least a means for rewriting visible information with laser



7 light in the non-contact manner and the | am nate
conprising the structure, which provide inprovenent

in durability of the recording medium under repeated
irradiation with laser light, prevention of

attachnment of dirt to the surface of the recording
medi um and protection fromexternal inpact, and the

met hod, for recording visible information or. both of

vi si BeBt g dhpmpprBicontrsti mangies| and nfly namipate stomprising the
the structure ig£ the.lLam nate cont‘;r)r.i siyn

st r uBFUFETPn FHE nBF A h L IR ORRRR llﬁaﬂmgar}tgﬁgf &fi Hhgy recording
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di agram exhi biting "an 1 nage of an exanp

conshttucliment of dirhaolthEi stafRe GORRE rSioR@idd Brediit Add Frotection
wWth a built-in recording nediumof the present

i nvefrohpextefguney 2t simodvthe methedrir wcseling eixblevinfwmation or
of a,H %gggpj_ of, %he RW-1C tag_used in the present
i nveRth .Wﬁﬁéﬁ reloymatiopsand dewHeklt infosmeationnatingthe structure

of apother exanple of. .th R\/\gr;lgt ed in t%

pr esgrn%h&i %a{/n%h alr{g o nﬁpﬁlﬁlﬂ%%nh—?ﬁ Y& ‘,He?ig'f é}eeﬂglé CARIASE Zranner can
meanp@grdRldldPws: 1: A support 2: A reversible heat
sensitive col or developing layer 3: A laser |ight
absorption and heat conversion |ayer 4: A resin sheet

| ayer 5: An anchor coat |ayer 6: A pressure sensitive
adheBRIBF I REBSCRIPTION QHHESEVBRAWINGS: An ant enna

circuit X )

Figure 1 shows a diagram exhibiting an image of an example of the
construction of the laminate comprising the structure with a built-in-
recording medium of the present invention.

Figure 2 shows a schematic sectional view of an example of the
RWT-IC tag used in the present invention.

Figure 3 shows a schematic sectional view of another example of
the RWT-IC tag used in the present invention.

In the Figures, reference numerals mean as follows:

A support

- A reversible heat sensitive color developing layer
A laser light absorption and heat conversion layer
A resin sheet layer
An anchor coat layer

A pressure sensitive adhesive layer

An adhesive layer

EA B B R+ N

An antenna circuit



8 90 An ICchip 10: An insulating ink 11: An adhesive
12: A pressure sensitive adhesive |layer 13: A rel ease
sheet 14: An electrically conductive paste 15: A
“recordi ng medi um 20a, 20b: RWI-1C tags 25: A structure
formed of a resin material 30: A structure with a
built-in recording medium 40; An other structure THE
MOST PREFERRED ENBCDI MENT TO CARRY OUT THE | NVENTI ON
The st ruc?ure Antl& éiBui | t-in recording nedi um of the
present. ven Qn i a s ucture fornmed of a resin
-mat eri al 1 dl%& ide thereof a recording
medi um coRpy i Shﬂglcﬁfeaiv%aSt a means for rewiting
visible information with laser light in a non-contact
manner. The: rAgreskiuig seRdtivBalARsside layigt i on such that
an information in the recording nmediumcan be
recorded 38d eAaskdsbgheetr adi ation with |aser |ight
fromthe Oms'gﬁ of 'the structure. In the structure
with a bultft-i @é%l?l&%%cmcm@r%tqﬂe pr esent

i nvention -IheA material for formng the

structure’i's not e%"&ﬂi’f%ﬁ‘l‘*’&f"r‘? limted as long as a

transm ttageceomt a hasetchi in a used wavel ength
range and a ‘transmittance o VISI ble light through a

portion of5t heA sshuctGiefofmbd O desil hataiqAn which the
| aser light is irradiated to the
' 30: A structure with a built-in recording medium

40:  An other structure

THE MOST PREFERRED EMBODIMENT TO CARRY OUT THE
INVENTION

The structure with a built-in recording medium of the present
invention is a structure formed of a resin material holding at the inside
thereof a recording medium comprising at least a means for rewriting
visible information with laser light in a non-contact manner. The
recording medium has a function such that an information in the
recording medium can be recorded and erased by irradiation with laser
- light from the outside of the structure.

In the structure with a built-in recording medium of the present
invention, the resin material for forming the structure is not particularly
limited as long as a transmittance of a laser light in-a used wavelength
range and a transmittance of visible light through a portion of the

structure from a surface on which the laser light is irradiated to the



9 recordi ng nmedi um are each 55% or greater

respectively, and various anorphous resins and

crystalline resins transmtting laser |ight can be

used. Preferable exanples of the anorphous resin
transmtting laser [|ight include polystyrene, |ow

density pol yethyl ene and pol ycarbonate. Preferable
exanpl es of the crystalline resin transmtting | aser

| i ghtrecarding, sediay pro eyt &% pot geedipt ermspectively, and various
terephthagate,' ol¥€é;éleggh terepht hal ate and .

pol yAHREOURRLRSIAY VARG TREWSt FrRgithagleser light can be
resinged 0 provide rubber elasticity can also be used
fromthe standpoi nt of the absorption of inpact

force. | npidterdb1€S8Rimd10Y G (N ank HPhbES | fsin transm'éting laser
transmtting |laser |light described above nay be use

si nglightrinclude cpstpstyaéncgrioof densitprpdipdtlyleResind pdly@ibonate.
easily transmts laser light, have a high glass

t r anSreferable eogrannlesr of The aenystallini teshedranssitsingndaser light
are g{cifgrabltﬁ. The structglre fQrmed of a resin

mat eFN GmyPHEPEWYESd  BAyPHidens « Haerlbplate,  polybutylene

- ) it . tisfi,ed. |
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formed of a resin material 1S not particular
|'i mi thed .abkarptixampl ienpdch efok&C or Th NgheMPeisdAt MBYemSon, the resin

adhered to a position at the inside of the structure

f or nE@nemidinge daser dighér degeriied abope emsyr be sesesl tsingly or in
adhesi V@g%i N t%ﬁ present inyention, the term nol,ogi/, )

"o (HRRIREHINSENRTY OF &0rgd hEesine whichh sasily pregsmitselaser light,
sensitive 3. Lve' or."apn adhesiver] di S n the.
pack e 8 WP REY BanBlonE BRI T RERGR i Ristance
St ePareOprefi@bleCoryl BgubREL YR-HBY 0P8 ﬁtslr?%%gréﬁlg?uag be colored

position at the inside of the structure forne
- 1 esi g5 Ivagersi the dbyve beguirdimemisdofthé bR sARtthAcks dre\Matizhied.

the recording nediumis inserted into a

In the present invention, the means for holding the recording
medium at the inside of the structure formed of a resin material is not
particularly limited. For example, the recording medium may be
adhered to a position at the inside of the structure formed of a resin
material via a (pressure sensitive) adhesive [in the present invention, the
terminology, "a (pressure sensitive) adhesive" means "a pressure sensitive
adhesive" or "an adhesive"] disposed on the back face of the recording
medium in the molding step, or the recording medium may be attached to
a position at the inside of the structure formed of a resin material by the

in-mold molding method in which the recording medium is inserted into a

mold without using a (pressure sensitive) adhesive so that the recording

10



nol d wi thout using a (pressure sensitive) adhesive so

that the recording 10 nediumis placed on the back

face of the structure formed of a resinin the nold

at the tinme of the injection nolding. That "the

recording mediumis held at the inside of the

structure" neans that the recording nmediumis

enbedded at, the inside of the resin nateri al

consfadivmyg Magedar thehack facephite sfructurefirmed of a resin in the

terigl. t e.Wth ilt-] . di ng. . .
T TR IR T —
Lo TRALDL: B P RS b B T8 BT iog o

cur abisbell@sd at whet MRidel sDtHe taHR Mhtdrl doBSALAHIRY the structure
medium followed by curing the forned | ayer, and the

back fdrared affa tasin mederidl.ng nediumis integrally
adhered with the structure fornmed of a resin, for
exanpl e, Vhe sHuchmeswither BBk R recerdingdnedive can hetnriepared as

case sQ, It 1S negessa t hat, t he. protectjyve | ayer )
sat | Sy Ché Rf@%ﬁﬁt%"sﬁm%ﬁwgﬂﬁ@ K ihaiaoetiahbavine @ crosslinked
| ase ' . ' . 0f 1 Vi Si Lght .
descri i ie AR by (AR L bRIEG R VbR bPh ek ey on the
| ay efron fi@Softhehteebrdasi hydinnd BIbwed h3S@irihd YRE fol?R& layer,
a high glass transition tenperature Tg and exhibits

heat anég¢hs bacic dadesofpihef recatling mddiamplsaatafrallpexdhesédwith the
include the resins described as the exanples of the

r esi firHefuEe | Bropdy of e wesiycforr exdmpleedvief aa (pregswre sensitive)
mat er ial . In#h% resent . invention, the gtructure, .
wi t ESSsErg ¢ T TS 6P AISO: b RCEREAT ridntathe protective layer
descy] 0 : banded, rface,of ofher
struetnre, AR K iR AnS R B cRaldiReBlle PHE 106 O and the

f or Megnehitah@sbNvisiBlb Qighd!deQEribQ! ABSVO! A& R &lsifhised for the
other than a resin material. Wien the other structure

i s footedivefl layer esi resimtvdiichl eastlparahgmits Uagemiliight,ahas a high
built-in recording mediummay be bonded to the
sur fglass Bransiorotemepergtyngcte pd isyhibits heat resistance is preferable.

Examples of the resin include the resins described as the examples of the
resin material for the structure formed of a resin material.

In the present invention, the structure ,with a built-in recording
medium obtained as described above can be bonded to the surface of other
structure. In this case, the other structure may be formed of a resin
material or formed of a material other than a resin material. When the
other structure is formed of a resin material, the structure with a built-in
recording medium may be bonded to the surface of the other structure by
means of melt adhesion by heating or bonded via a (pressure sensitive)

adhesive. The recording medium may be inserted between the other

11



means of nelt adhesion by heating or bonded via a
(pressure sensitive) adhesive. The recordi ng nedi um
may be inserted between the other 11 structure and
the structure obtained fromthe resin transmtting

| aser |ight described above, and the two structures
may be bonded together by neans of nelt adhesion by

heating or via a (pressure sensitive) adhesive. \Wen
t he ®rReiurgtangtthe stiustier pigingd drovattéei esintransmibang laser

o PR PELSRphOBEIES oo e b b Sogpeer b
th ] Do o b
e S8R B B {BEPEUIF SR Pl s

medi um NMEWHee the DthMCith@ur® N Rir-ARd dPh REeRL fBefthan a resin
structure having a cavity into which the recording

medi omteaal, he gaxeeak etle strivdtare natldianyudf-id kecardiignmedium is
transmtting |laser light, followed by inserting the .
recobehded Hedhemurface oft the peexestruetire wia oy (pressure sensitive)
struc%}gge obt ai ned by preparing a structure having a

pouc?\ Sb%ecket, foll owed by inserting the recording

et hod 1 oropt e neec R & AR AR it SRk e § Mructure

r esigbiaBiedr | 3 t4i Sgubiser hhiiiet adeaehibeflo which the
above and hglgrldg&t%;ﬁ?gecordi ng nmedi um gt t he iir:si de
t hermodrdisg notediyar tcaaulber liysdried tled. bMive nmbliéng av® thke resin

cooling is increased during the nolding, transparency
of tWHansgmitiingdeser bghbfoBewed bysingertinetheatecortingenedium into
i mpr transm ttance of | aser

i gH A B A HERATPE ¢ Yrptgre having

) SO U 078t D B ML i i

| ecaesomane foabugiisanes, aninieh o aind i

vi sivehaehl isgfirndddr ofighrasipanhterinl transmitting laser light described
above and holds the recording medium at the inside thereof is not
particularly limited. When the rate of cooling is increased during the
molding, transparency of the structure for_med of a resin material can be
improved, and decreases in the transmittance of laser light and decreases
in the transmittance of visible light can be suppressed.

In the structure with a built-in recording medium of the present
invention, it is necessary that a transmittance of a laser light in a used
wave length range and a transmittance of visible ]i-ght through a portion
of the structure from a surface on which the laser light is irradiated to the

xecord.ing medium are each 55% or greater, preferably 60% or greater and

most preferably 70% or greater, respectively. When the transmittance of
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of the structure froma surface on which the |aser

light is irradiated to the recording nediumare each

55% or greater, preferably 60% or greater and nost
preferably 70% or greater, respectively. Wen the
transmttance of 12 laser light is 55% or greater,

the recordi ng can be achieved wi thout decreases in

the speed of recording and the density of recording.

The. lakestMighit inB58 or hgreswer, aibe ovicordimgstamdicumehieved without

formed of a resjn material wth |aser light can alsgQ

be sOpprassety t%éﬁe% ot regorsing taaﬁcﬁwofiewa' pf gecording.  The
l'ighty. i 5% reater, ~hsibl e informti can be . . .
rccopst a8 FRERe e el QHEH 068 Material with

t r angfdet 1A B0t Bé%uggf’é’s%é&fe MLRRCtheY B mitSince of visible

necessary at the wavel ength used by the bar code
r eadtight Wbt dregyeasdr) ivimiblef infdigatRe0édi be raestinirad by dewing.
at the inside of the structure fornmed of a resin
mat eFpakedding admytdede.r o transmittantavwre thauiabvee mentioned value
| aser light) i xcessivel deig, t he absorption of

BHEY it

S
| asel® 7§ Fﬁarwa@ﬁﬁ? Fevelength us bebrngodateaderuct ur e
i ncreases 0 robl.ens ch as poor col or ..
dovel opro i RSB I o e E nelBi il che inside of the

ener giyudie #aehd 6t 4 Phhin HadehBl SheiREE: Plont R 'surf?ce irradiated

structure forned of a resin material "arise. Therefore,

it i withkekeeshplit)tibakcdsrerdledesslithe abeciptiobef Plsac gheivith the
a depth of 35 nm or smaller and preferably 30 nmor -

smal Fesin fonstituhiagdhe fstwtire dierses) and pioblemesuth ghpoor color
To provide the agount of _headi“ necessary for recordjng .
and &FRlpRIgent 87 GWPT CEATREIBIceto) MPBIRAH o ERR A1t dsstruction

h | d ' f th .
r ovel S R PR e RGmp GRS Py apaliPiylpgise. Therofore,
I eCoftdk Npeo BN YAAMUL e dopdiRl-AGEGuAt PE \*B‘iﬁegaﬁ?és Rbei B35 mm

structure forned of a resin nmateria
dest sginiatier ahdt hrefeablace @n bhensiled Ghothethedsurface irradiated

transmittance of |aser |ight of 55%or greater is
necewifirlpserlightat t he | oss
To provide the amount of heat necessary for recording and erasing
to rewrite visible information and for the color development and the
erasing of the reversible heat sensitive recording layer of the recording
medium which is placed at the inside of the structure formed of a resin
material without destruction of the surface of the structure, a
transmittance of laser light of 55% or greater is necessary so that the loss
in the energy of laser light can be suppressed. With consideration on the
visibility of the visible information recorded in the reversible heat

sensitive color developing layer and the readability of bar codes, it is

preferable that the structure is prepared in a manner such that a resin
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in the energy of laser light can be suppressed. Wth
consideration on the visibility of the visible

informati on recorded in the reversible heat sensitive

col or devel oping layer and the readability of bar

codes, it-is preferable that the structure is

prepared in a manner such that a resin 13 |ayer

having a transmttance of light in the visible range

of 5isgeghaginma dransamittaace of Hghedsthawisiide rargeof@% or greater
0.01 tq 3 s .di sposed on the recordjn medi um

Hol dAR fﬁerﬁ@@aﬁaﬁ @”ﬁ%ﬁﬁ -9l te ga mwsascfgswe@ g8 the recording
strugt! mforrred of a resin material contributes to

the protection fromoutside factors which has

her et of or groRBEB tHk frbddrhide ﬁa@dﬁﬂﬂ 'a@\{:ﬁe ihQfe %f(ﬁfgjzjst‘?uctme formed
the solvent resistance and t 't ght resistance.

At t aohaesdinQhatdiridl congiltet ttﬁtheﬁbﬁﬁbét@ﬁi BbinCowdside Factors which
can be prevented by coating the surface of the

st r ubnairkerafatbrearbeant difienli ctoagehiever foy exddinlg & the solvent
antlstatlc agen tﬁt ihe i nsi de of the structure.

for FHEstag ttheotisht depistangr: RAbachpent éE"oihéF r@‘e to the
and n ref.erabl e th near_.infr

Paseflriiy ﬁ%m&f bt B 0 G nfit G R (B ~Funtagsmof the
suff t

5Tt oo QUM SRUARE S50, SHECARURL sLIRAIUCLILR at he
wav elrgidd & the dtemgare.t han t he above range or when the
transmttance of |aser light of the structure forned

of a resifs fott Bre whvelengtnef laseinbghtigeed Ifqrgdat:ondsng and erasing,
absor bed, {he su face of the structure tends t

dest%dﬁ@aeitﬁy at prax mfrared Jaser ek o7 Q) tslul Wornnns used at

d di
nocelbu Pt ibhieh ByRiB thge o Shrdt bt i Uebucture formed
abso&@é?&lﬁ%&%ﬁ‘éﬁ% Lt &dg%ﬁr e@nd visible light may be

used for the resin place the
When the wavelength is longer than the above range or when the

transmittance of laser light of the structure formed of a resin material is
small and laser light is absorbed, the surface of the structure tendé to be
destroyed by heat.

In the structure with a built-in recording medium of the present
invention, where necessary, a material exhibiting the effect of absorbing
ultraviolet light and visible light may be used for the resin placed at the
inside at the side of the front face (the face irradiated with laser light) of

~ the recording medium by adding into the resin or by coating the surface of
the resin as long as the transmittance of laser light and the transmittance
of visible light are both 55% or greater. It is also effective for absorption

of visible light that coloring is conducted in a manner such that the
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inside at the side of the front face (the face

irradiated with laser light) of the recording nmedi um

by adding into the resin or by coating the surface of

the resin as long as the transmttance of |aser |ight

and the transmttance of visible light are both 55%

or greater. It is also effective for absorption of

visible Iight that coloring is conducted in a nmanner
suchtravgmittaaces) are petnadierseliicdfectade Abte adther sledve treatments,
affeaﬁed Due to the above treatments, deconposition

of adasrmpRstiion ofra idyet PreCHEsPEr S e rivcapiblio hent isppsitive color

| | | h di
ESpSPsgeﬁé?éﬁgﬁiﬁt@ o Fecp g 3ah R, CobPo SRaptighey Therctore
[ CCOEREBrbPEP Tof Bbonligo | SOFAURILG Mledd Can TRSUANAved, and the

i mges after the erasing can be decreased.

st r uedgidealinidgea afior the eradigg 048 bedesmdiadn of the
present invention, the recording mediumat the inside

conpr i seslmth¢ stmrcturenwiths 2 bwilt-irewdording mediumh of the present

information in the non-cont act nner.. A recordin
medi UXCREPPNEherseR PE B U 46 ta Hetide 9‘@318%}??% at Ttast a means

devek’o?‘@e&%thr@’ stﬂﬁ? 1§fo Qf%or %n%o%e%@ﬁfgﬁ nélgnlél?r t l‘é recording

support

SUppﬁfeHmﬂ:LnEaluHﬁ@ zPlr@%l‘sﬂ)lE'}Iléﬁ §éﬁéﬁn%5 cdlbt WvBiopin layer on a
pol ystyrene, acrylonitrile- butadi ene-styrene rg

pol ysariaehaiebe uped.ypr opyl ene, pol yet hyl ene,
pol yet hyl ene terephthal ate and pol yet hyl ene

napht hal alee Sgymltﬁelsllmtpm@muiar&nomm;hn Bxamples of the support
Pot e upLaety P GHERTIAS | RFER nebopslyshpaRe,  acrylonitrie
ot it o) B Eim0 olrooeR he 1 REbr B8t { Hplyethylone,

Useg{nﬂ eﬁﬂ}@eﬁé”féﬁ?@ﬁﬁbh rﬁl&jﬁcﬂgéﬁagdeﬂehfa RROAL, %ﬁh@ﬁc paper,

treated on one or faces sur treat
~ suchnés wioven dxbead I]SH}JeTrrﬁﬁi Be& 1ikeOr ’I‘hBethﬁ(Qéi@BEQif%e support is

treatnment to i nprove adhesion with an anchor coat
not particularly limited. The thickness is, in general, in the range of 10
to 500 pm and preferably in the range of 20 to 200 um. When the plastic
film is used as the supi)ort, Where. desired, the support may be treated on
one or both faces by a surface treatment such as the oxidation treatment
or the roughening treatment to improve adhesion with an anchor coat
layer and a (pressure sensitive) adhesive layer formed on the surface.
Examples of the oxidation treatment include the treatment by corona
discharge, the treatment with chromic acid {(a wet method), the treatment
with flame, the treatment with the heated air and the treatment with

ozone under irradiation with ultraviolet light. Examples of the

roughening treatment include the sand blasting and the treatment with a

15



| ayer and a (pressure sensitive) adhesive |ayer forned

on the surface. Exanples of the oxidation treatnent

i nclude the treatnment by corona discharge, the
treatment with chromic acid (a wet nethod), the

treatment wth flane, the treatnment wth the heated

air and the treatnment with ozone under irradiation

with ultraviolet |ight. Exanples of the roughening

t r eatqleent. i Adleudurfahe tseatthepit dist suitpldp dselénted rdependimg on the
with a 15 solvent. The surface treatnment is suitably .
sel eBP8°thse SBPRR ton [ 1Eeneral, &he dregtmentt oy cpronppdischarge is

e, .. by. i sch [ ey
O o1 bbb e Rhabpf OF (U fuc BHEHE obSuanitioy,
oper abi | ifg\ig difo bfedivO il L4846 WAl o 'f)ﬂ;?ﬁ?tgn{égc@ment heat

exhi biting an excellent heat 1nsulating effetc

usedimaldtivz 2ffporis wedt Aatthbheudimat @DUEhag théicheat during the
recording of information with laser light is
ef f exacpxdang oftinforreatiopiveth ilaserf iights iserffedtivelngitilived. Plastic

excellent property for repeated use are preferable as

t he ﬂ%e%‘ 15)1%’6 é‘ﬁ% ﬁ&?@l[%'étprpa%r fomyensated uge dre prefgeable as
fac f support. The anchor coat |ayer is forned
fore?%ﬁ?%@?ﬁb adhesi on between the reversible heat

sensi ti Veas o@hof et weﬁl%ﬁ?ylfer fhd b cﬁiépm%éofafmz support.

for protecting the support Tromsolvents Int

coatTing afrdchod cosedayar id dormed) fot Henpreviawks hBh&sibe Between the

sensitive col or developing |ayer in the next step. A

suppisversillei hgptpemsiged velnr devslopirgnbyer amdthaiseppdry and for
er. The resin constitutin

form ng the anchor cg?t %ﬁy % )

t he BIRESTEMECSS SUPRPET Diog FRivepta iy the soatipg flvug wsed for Iorming
and r J€sins can.be used., Crosslinked.resins

exhi B C1o8G o R REFRETS, ERPE ee OpRig: Ly din th Hext step. A
pr ef fIRBkeh a8 P08 SoRknt ?ééié\ﬁn':’é@% ®efld Hy%%ﬁ‘xgg the anchor
crosslinked resins include acrylic resins,

pol yweat Biyebased resins, : '

The resin constituting the anchor coat layer is not particularly
limited, and various resins can be used. Crosslinked resins exhibiting
excellent solvent resistance are preferable. Examples of resins usable for
forming crosslinked resins include acrylic resins, polyester-based resins,
polyurethane-based resins and ethylene-vinyl acetate dopolymers which
can be crosslinked. When a material exhibiting poor solvent resistance is
used as the support, it is preferable that a coating fluid which is not the
organic solvent type such as coating fluids of the aqueous solution type
and coating fluids of the water dispersion type is used for forming the

anchor coat layer. The method for the crosslinking is not particularly

limited, and a suitable method can be selected and used from various
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pol yur et hane- based resins and ethyl ene-vinyl acetate
copol ynmers which can be crosslinked. Wen a materi al
exhi biting poor solvent resistance is used as the
support, it is preferable that a coating fluid which
is not the organic solvent type such as coating
fluids of the aqueous solution type and coating
fluids of the water dispersion type is used for

f or nfeRyemfionabmetendsdsaeniingam theHpaef Hodrdsin user

crossl i nkj .S N ul ar|, limte and_a

sui tabl e #E‘?’fﬁ}ﬁo 8&?{’ B’ é’@g@cfeés e e b r‘&'ﬁ?sx}’éﬁkleglfé‘d cured
16 c Y.

oo SRER 85hn FRENS, P50\ PO S poume i
can heedro3hEb ir@éﬁﬁd)f&ﬁé Iﬁ)khFﬁﬂveﬂ’H! fiype ANWHYN B Ebsin which can be
radi ati on such as ultraviolet Iight and el ectron beans

is osed wghtthe ivewing vidibtienismsed)| thentrossiinking\Wensity can be
the resjn which can be  cured with the ionizing

r adi @sthnadiistedeby chargingddel amringofitiabt v.uyettiw the irradiation

For 1kb FhIEPaA $aeold d%w?ﬁ@aﬂ‘é%gé?e%g@s?ﬂi%ﬁse ensity can

resim, fAWlJIY @ great crosslinking density can
formed. The reversible heat sensitive col or devel opi ng

| ayer formiesrorerkibl héad satgtied cblos d%b‘@l@ﬁ{t{ laﬁrer 'félmed on the
general, constituted with a colorless or

col cswe’&aéyef phecsumport i he veereicdl, a:onehtutedeweﬂlﬂ@ Blorless or
agent and, where necessary, binders, accelerators for
er asslightls celorest dye ﬁ@"ﬁfgﬁﬁ% apqegm,swhlg e develepigg agent and,

ot her, addi ti ves. The dye ursor s not partjcularl|y
i i YREFe Renessaby hidate. o spelgratars; %%Pgﬁsg%g o gitorganic

o Jighelio T SEROURG R Ml Slas 1OMn and

conveRt | ona ye precursor in heat
sensi ti verkeaps gté&rsdi‘%q{dt%a%ﬁcﬁ%lﬁﬁﬁﬂ&l@'anﬁn§ ?mpound can

conpound or a conbinati on of conmpounds selected from

tri dreylsmitbhn eecldotesle ds c degisath dBor Uedmpeunds publicly known and
conventionally used as the dye precursor in heat sensitive recording
materials. For example, one compound or a combination of compounds
selected from triarylmethane- based compounds such as
8,3-bis(4-dimethylaminophenyl)-6-dimethyl- ~aminophthalide,
3-(4-dimethylaminophenyl)-3-(1,2-dimethylindol-3-yl)-  phthalide and
3-(4-diethylamino-2-ethoxyphenyl)-3-(1-ethyl-2-methyl-
indol-3-yl)-4-azaphthalide, xanthene-based compounds such as rhodamine
B anilino lactam and 8-(N-ethyl-N-tolyD)amino-6-methyl-7-anilinofluorane,
diphenylmethane'baséd compounds such as 4,4-bis(dimethylamino-

phenyDbenzhydryl benzyl ether and N-chlorophenylleucoauramine,

spiro-based compounds such as 3-methylspirodinaphthopyran and
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3, 3- bi s(4-di nmet hyl am nophenyl ) - 6- di net hyl -

am nopht hal i de, ‘

3- (4-di nmet hyl am nophenyl ) -3- (1, 2-di met hyl i ndol - 3-yl ) -
pht hal i de and

3- (4-di et hyl am no- 2- et hoxyphenyl ) - 3- (1- et hyl - 2- et hyl
i ndol - 3-yl)-4-azapht hal i de, xant hene-based conpounds
such as_. rhodanmine. B anilino |actam and

3- ( NSethyleriedispphthopyren 6 andt Hplazire-hasad nesmpasingdse such  as

di phenyl hane- based ounds .such as.4,

2 Lo FRP I RORaREe BREDSRS BarRDERGR! Ltspethyifap blue, can
and gbggggrophenylIeucoauranine, spi r o- based

conpounds such as 3-net hyl spi rodi napht hopyran and 17

3- et hyl spThe déwagibld edlyf ABvalbFink gk 1§ n@@%ﬁﬁiculaﬂy limited as
conpounds such as benzoyl |euconethyl ene bl ue and

p- ni longtrstheydoldrelevehpihy heast ¥eversiblyathanges tsedolod e of the
reversi bl e col or devel oping agent is not particularly )

i mi €88 Rrecwsen pyadhe rdifiemnse e ibpopatagofagesling after” heating.
reveﬁfiguﬁ changes the col pr tone of the ]dﬁe‘ . .

pr ecturSor o TREHi F2re FRPRENE, PRenel derdyatiges having a
aft NG ' C . .
corpr e Re Ml A AT pASAERI At AIRAURNo iyt of the density of

al kythegd®uopafecoliretBs Phbserty @0 &RRLSE B BSbN hnfthbNBurability
density of the devel oped color, the property for

er asinmgpeftedopesatiand the durability in repeated
operations. The phenol derivative may have atons such
as oxygenl i Bhenglderivative mayoheem atams guch @sdotygentatom and

o Ut Fatd e Bbids PROLm Epiibtcl, e frodha ki che mamber
b N
et iShe a?%ﬁ -%‘ggg%{r }éeie%%ag L 'qulsﬂla??&%%h tgxgqoatl% ce between

property I'oping t ol or. I's preferable

t hatthefropartP €6r Qashid HReddOAd the ﬁh%p@i‘ﬂt%ﬁjoxé %F}@él@plln% t®e color.

or greater and nore preferably about "8

Hy dridzs peeferahjeodhafs the anidbied ®f caripaundsn &ndhe alg] group is 8 or

conpounds having a |ong chain al kyl group
greater and more preferably about 8 to 24. Hydrazine compounds,
anilide compounds and urea compounds having a long chain alkyl group
as the side chain can also be used.

Examples of the phenol derivative having a long chain alkyl group
include  4-(N-methyl-N-octadecylsulfonylamino)phenol, N-(4-hydroxy-
phenyl)-N'-n-octadecylthiourea, N-(4-hydroxyphenyD)-N'-n-octadecylures,
N-(4-hydroxyphenyD-N-n-octadecylthioamide,  N-[3-(4-hydroxyphenyl)-
propiono]-N’-octadecanohydrazide and 4’-hydroxy-4-octadecylbenzanilide.

By utilizing the crystallizing property of the reversible color

developing agent, when the information is recorded, the information can

be recorded by a rapid cooling after heating for the recording of the
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as the side chain can also be used. Exanples of the

phenol derivative having a | ong chain al kyl group

i ncl ude 4-(N-net hyl - N-oct adecyl sul f onyl anmi no) phenol ,

N- (4- hydr oxy- phenyl)-N -n-octadecyl thi ourea,

N- (4- hydr oxyphenyl ) - N - n-oct adecyl ur ea,

N- (4- hydr oxyphenyl ) - N - n-oct adecyl t hi oam de,

N[ 3-(4- hydroxyphenyl)

pr oppg'ﬁleﬂla n gadavben apHpfragtim raedrded is erased the information
4' -h decyl benzapilid til] t he

crys aarr Fﬁ’@ea g’b X fCOP Bgr éB’l%BglEg % erasing of the
deve e i Qn i:s re d,

t he #ﬁ41$%%??0%£%aﬁmﬁge recor %ﬁﬁé éu}gﬁ (gggﬁnand erased
aftefqﬁgm&ﬂyg for the recording of the 18 information

and when an information recorded is erased, the

i nf or mat | Whenche reeyrdinipaediby ia pla@d atdihlellﬁgidafdf&he structure

heating for the erasing of the information and thus
an i frBedeaf %ﬁe@anm@éem@c thel sgoling) tendestadbe slave duedioythe heat

Voot Sirsa ot R SEe, TaRrSRe, B dotprn farsd e e
tendﬁlamlaeﬁ Y ﬂuﬁt-hg r%@o%‘dﬂ?@tmedlnﬁlu Lt 91 gl A&t m%h air or

the resin ore he strutture ed Jof “B rest

Mat egdoRdd Wirl fb Bcdilidd the) chieBfbA! HcJIBd Hb‘%’@l@ﬁﬁeﬁﬁ at the time of
cooled with air or cooled air to stabilize the
condﬁmonhngﬁ col or devel opnent at the tine of

recordin Exanpl es of the binder used where necessary

for hol dilvepmplsapefiches binderi mged ngrhce mecesssizb &r holding

R S LR A T 4 D
I I t
) ES £ oSl VG 0 P i

p0| )iﬁﬁ}rlﬁbﬁs SQQBYM;*; rb’dly&crikrﬁﬁ' &84, pﬁﬁ}zﬁé?}m'y S olyacrylamlde,

pol yvinyl acetal and pol yvi nyl al cohol 3 copo ners

of polyvinyl acetate, polyurethane, polyesters, polyvmyl chloride,
polyethylene, polyvinyl acetal and polyvinyl alcohol and copolymers of
monomers constituting the polymers,

Examples of the acceleratbr for erasing of color which is used where
desired include ammonium salts. Examples of the inorganic pigment
which is used where desired include talc, kaolin, silica, titanium oxide,
zinc oxide, magnesium carbonate and aluminum hydroxide, Examples of
the other additive which is used where desired include conventional
leveling agents and dispersants.

To form the reversible heat sensitive color developing layer, in the

first step, a coating fluid is prepared by dissolving or dispersing the dye

precursor described above, the reversible color developing agent described
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nonomers constituting the polynmers. Exanples of the

accel erator for erasing of color which is used where

desi red include ammoni um salts. Exanples of the

i norganic pignment which is used where desired include
talc, kaolin, silica, titaniumoxide, zinc oxide,

magnesi um car bonate and al um num hydr oxi de. Exanpl es

-~ of the other additive which is used where desired

i ncl 8B%Vec GRdeHATIBHS | compopente ysed etiherea mecadsape nntmtes suitable
To formthe reversjble heat sensitive color develo

| ayergFgai%c PRrent; Ay B eﬂa:%a%lccwi\’%%g??n TS arba@iﬂ "based
by disisghtyi 9 QhefhaB&] SR tth%nd%‘ﬁter SEY" itlent, an aliphatic
descri bed above, the reversibl 6 col of 5%ve|op|ng agen
desch‘ymarbba-m@u%mt\@rarouﬁmﬁmafa&facarwﬂaé@hego@vent can
necessary into a suitable organic solvent. As the

or gah¢ aised| VEetrahydnofumeanis| reefeanblel dwehtd thasekllent property. for
sol vent, an ether-hased solvent, an _ester-based )
sol vaispersign. 5 Tharalative pynmuads pbihe fee prpesssaremnd ghe aversible
aromaki c ;hydracar bon-based sol ve .be used. .

Tetra 1?/rd (ri%‘%/eg?pafﬁgi Beh & %%Ip@raﬁﬁ#%aﬁ%tegxcgﬁ’iee’ﬁ?’ ersible color
prop : ' i l:at v f ,

fye o olHiEg adlhERERECE tn SRS 1R o BuBBYEh 31 rahl6 of 50 to
agenTo®pLrte by masd Axdlbadtbyably ith bR randdeofr RSBV Sarts by mass
col or devel opi ng agent is used, in general, in an

anouprr 109 pdrés brmgassoff the dye prd@@sgarts by nass and
preferably in the range of 100 to 500 parts by mass

per 100 pda ?Vsyﬂh?&s}éeaéfsepwélvwélowéeaﬁﬁmg laypeis formed on the

o RRAPRBF RE T TEABPYe YEsAiss i Guabey i fhe Rdne Buid
_ © ddsth | !
b0V byl & ORI AR b oo R PRAE RS0 LS F By drvine

t he therfoBtled eadtingldy@yer Thd Bémbermarabtie &fyiddereatment is not
drying treatnment is not particularly limtéd. It is

pr efrdiotimrtyhdimited. driti iy grefatblentthats the drying treatment is

conducted at a low temperature so that color development of the dye
precursor is prevented. The thickness of the reversible heat sensitive
color developing layer formed as described above is, in general, in the
range of 1 to 10 um and preferably in the range of 2 to 7 um.

In the rewritable recording medium of the present invention, a
resin sheet layer and a protective layer may be formed on the reversible
heat sensitive color developing layer formed as described above. The
reversible heat sensitive color developing layer may further comprise an
agent for laser light absorption and heat conversion and an ultraviolet
Light absorbent to maintain the density of the developed color. A layer

comprising an agent for laser light absorption and heat conversion or a
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conducted at a | ow tenperature so that color

devel opnent of the dye precursor is prevented. The

t hi ckness of the reversible heat sensitive color
devel opi ng | ayer formed as described above is, in
general, in the range of 1 to 10 mand preferably in
the range of 2 to 7 m In the rewitable recording

nmedi im of the present inventign, a resin sheet |ayer
and 22¥5TotuRRyIiag| 3y adtragiplefelight abeprbent meay bockispdsed at the

heat . i t1we,color opi ng layer formed as
doacTEaRC ol e ”ﬁ%’srsqﬁé?%?% HhSRYE olap ﬁ]§|"d]i°9’é’gclﬂY8F and the

develah Mieb et PRt COMPr T se an  agent for
| aser |ight absorption an eat conversion and an

ul travi ol €he ddegitfor e DaHt AkoRBYioH and L& S8ReLdYn exhibits
of the devel oped color. A layer conprising an agent

for Hasdnntiigt ofabbwrhinigo basen dligietauppliate i Ohe iradliation and
20 layer conprising an ultraviolet light absorbent may
be dfEpEEERSdhedager light entodeeat@md gsm heosuitahlpiselentedt depending

or "t P thE 5584 Beck e oPAD e L 1BRE b OF medsfraile i aser light
b i -l D th t .
oF aharingla WREAICON SR SEY bined BF 708061 1300 nm is

and sele¢te@fidm@hé Rearldpoatt i tBB trd AnOistiBAlof AL AWt RBrough the
suitably sel ected depending on the used |aser I1ght.

As t¥esin apmtetriahhfor the i sirpetmirer &hhesd heft o asein |mghirial, the
havi ng a wavel epgth of oscillation in the range of 700
to 1COBYERIfHCe sof dhpeapparatpenandethe padpryitnt fasf seqmming.  For

ot PTG Pe oS F Tt FeRhDavee 8 weesinnetly o $3) pm and

tslggnlr?ig%?igl@% ?ﬁ@fglfg%g{%?les et g)galgﬁﬁcd,?%& %‘%Zle% l%%g%ﬁ,:yse]; %eht and

havi RYYS et Iﬁéﬁg@§§&enn1and laser |ight having

a wavel ength of 1,064 nm such as YAG | aser |ight and

FAYb | aséPhd iaghnt dforelaserfehabl@orption and heat conversion absorbs
laser light in the near infrared range and generates heat, and it is
preferable that the absorption of light in the visible range with the agent
is small. When the agent for laser light absorption and heat conversion
absorbs the -light in the visible range, visibility and readability of bar
codes by the rewritable recording medium of the present invention
decrease. As the agent for laser light absorption and heat conversion
satisfying the above requirement, organic dyes and/or organometal-based
coloring agents are used. Specifically, for example, at least one agent
selected from cyanine-based coloring agents, phthalocyanine-based

coloring agents, anthraquinone-based coloring agents, azulene-based

coloring agents, squalirium-based coloring agents, metal complex-based
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The agent for laser |ight absorption and heat

conversion absorbs laser light in the near infrared

range and generates heat, and it is preferable that

the absorption of light in the visible range with the

agent is small. Wien the agent for l|aser |ight

absorption and heat conversion absorbs the light in

the visible range, visibility and readability of bar
codegolgying e agexsi t apirhensdwethang basgdumootoringe  agents  and

present .i nvel tﬂ%ﬁ decrease. As tﬁﬁ agent for |aser,
i ght™REBPPOREH SHATREAREOEh IR rEshn S 0ape dhiElpHs agents,
abOV?ndo?éHi*g@-%HEJ& cofdy :ar%éeg)fsesar ngfe%rable ddue to the excellent

or ganonet al - based co agents are use

Specpidpeatyl fir cordleranamyhe infthd@ast one agent
sel ected from cyani ne-based col ori ng agents,

pht hal ocyBé neddrask fbrntiokothientpyageih sshe recording medium is not
anthr;auinoneabased col oring agents, azul ene-based

col oP3TiFuiRydn ianitadyy diarrasammlasde ansher oot lagenwhich is formed
(r1 pHEEH Rehente Phe évpralie PeAlgoans boy developing layer, tho
i ndojagpl BenbapepeRhothd %edd %Exggeer'aﬁ)élgfagfgr RN WG384 where

coloring agents, ~ i ndol eni ne- I ng agents are

pr ef sacalbiaay el the trbﬁne%ﬂﬁﬁbr oPt@RepiotedtRle layer are formed
converting light into heat. The order of form ng the

| ay etuscessivelein Busodlexgpmet face of thoguppeat.t i cul arly
limted. For exanple, the anchor coat |ayer which is )
f or med pia the sestezsible heafesengitivesaloredénedoping fasiericomprises

nd TheabegRh Tt Jnst Hat AHERoR sapdy eal VRBIGSIon, tho color
nec Qﬁa%@{o?n?egﬁ rfT:le ?ech%ee%ﬁ&eﬁ&? @I‘ eilxja?i’r%l%{%f%ﬁlog?i e %ﬂh&c (tefél\lf?nced.

| ayer ar successi'v i'S ordér on on

face of tie stbpPebat MPEF thh@cv&¥MS hbhEsditflive color developing
sensitive col or devel oping | ayer conprises the agent

f or lapereanti giet lasbs digitti almscapdohentd beat @vsv@Biont Bger can be
col or devel opnent and the efficiency of erasing of
col dprmed by eppbiing ihaneeading fluid for ‘the respective layer using a

coating method such as the direct gravure coating method, the gravure
reverse coating method, the microgravure coating method, the coating
method using a Mayer bar, an air knife, a blade, a die or a roll knife, the
reverse coating method and the curtain coating method or a printing
method such as the flexo printing method, the letter press printing
method and the screen printing method, followed by drying the formed
coating layer and heating the dried coating layer, where necessary. It is
preferable that the reversible heat sensitive color developing layer is dried
at a low temperature to prevent color development of the layer. When a

resin of the ionizing radiation curing type is used, the resin is cured by
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The anchor coat |ayer, the reversible heat sensitive

col or devel oping layer and the |laser |ight absorption

and heat conversion layer can be formed by applying

the coating fluid for the respective |ayer using a

coating nethod such as the direct gravure coating

met hod, the gravure reverse coating nethod, the

m crogravure coating nethod, the coating nethod using

a NaVé?‘%BQPP VEih ganaopigingradiatiemde, a die or a rol |

knife, t reyerse. coat i met hod and the curtai .

coati ng rrelfeﬁld?f Srregmpf%?‘?ﬁtiq%ﬁer %&%Br Ve, BYER a8 ?ﬁ‘%}{f@ted on
pri niy hd : 4 1ty

e R e LB A SaBE og nfoh SEb HREhePe agent
f or nfed laedight gibsasiRifonaaed head dongetdion diéBdheRRhbdBaary or the
| ayer, where necessary. It is preferable that the

r evelaseblighhabtorptioni arid/beatotomverkiue layei fgrihed erheirs necessary.
dri e;"(j at .a l.ow henper ature to prevent col or )
devel Bpretip Preet havqragrethe pyptectave Jayer mar bearmed after prints

cur e oY i b rElErao,ERE sisitiRE Fhinh deabieRitiofiver or the
Thengséhe ieRe T M1RBARiod 2Q¥GH ChedthCcdlRESEH T MG +Iay% | vance.
| am nated on the reversible heat sensitive color

deveAltpiagiviely, e prig@dphag i ity fétee @3N the f1REId aBBEL NAEH or the
absorption and heat conversion used where necessary or
t he proteséive| Jaght aftegothst resinasiviehdayerc onvthe sprobedtinpetayer are

forr%d V\l@erf ngfessary_. . The resin sheet layer or the

pr oti8ERFYe 1hayfeis RSP b 1F dimmoytagstt tratpthenprintyage formed at a
for .Qn 1. reversi ple heat sensitive.cqlor . . .
covOpPRG ARy Bp R ppaRin B B rsabME msintipe with lacer
heatj;ggnversion layer in advance. Alternatively,

prints may be fornmed on the resin sheet |ayer or the

prot ect i \Borlthy etsiaf ikt 1@ B9 ﬂhé{l@@écﬂv@ﬂﬁ{r@l@ fa fnBerial which

protective layer are formed. In this case, it is

i mpde maheadibadestheyedriynheatangdiotorte adeddasq@olighiois used. Any

different fromthe portion for the rewitable printi ngf

Wi t esired resin material can be used when the requirements for the
transmittance of the used laser light of 55% or greater and for the
transmittance of visible light of 55% or greater are satisfied. It is
-preferable that the thickness of the resin sheet layer and the protective
layer is 0.01 to 35 mm. When the thickness is smaller than 0.01 mm,
there is the possibility that the function of protection against impact is
insufficient. When the thickness exceeds 35 mm, visibility decreases due
to the decrease in the transmittance of light. The efficiency in the
recording and the erasing with laser light also decrease, and there is the

possibility that the time required for rewriting increases. It is not

preferable that the output of the laser is increased since destruction of the



light. For the resin sheet |ayer and the protective

| ayer, a material which is not easily destroyed by
heati ng due to the used laser light is used. Any
desired resin material can be used when the
requirenents for the transmttance of the used |aser
light of 55% or greater and for the transmttance of
visible Iight of 55%or greater are satisfied. It is
pr ef EREBreck thetresinemalitakaplaseof the resin sheet |ayer

and the pgatectjve layer is 0.01 to .35 mm Wen the

t hi ckness{nﬂ%ens f 1% ﬁgﬁefoi%ﬂ?fnﬁ?& thee pEotegtiyg dayer have the
possi.bil.i f - QN rofection agai nst .

P pagronesty of Msplitf WA Harft TheEdecRthaBOR IE dpasity of
MM shekdd hhd ¥he %b&ﬁ?@ﬁti@ﬂ%f the bRRiIMLEESASS LI BRS precursor
transmttance of light. The efficiency 1nh the

r econdd nheandenthdoelasivnghit tabsbgéon khindhhed $6nversion due to
decrease, and there is the possibility that the tine

r equitteavipist Hehy i suchgap nthee saight t cans heotsuppressed when the

preferabl.e that,.the, oyt put of. the_laser is increased .
si ncEPQELPE Bedigm s #‘htg stgnding pffer fg]fe rerording pudgyphe light

t akere%k&ﬁﬁﬁce] Hen Je@&dﬁr?%iéﬁdm% fg%e;?égr][ e anagncte e

protective layer have prope SOr bi ng

ul travi ol Bhe |dtBitturd REtHEL MRARSD FedoRBnGCRRIiYMOF the present
i mages and t he deconposition of the coloring agent as

t he uwenpiprcanserobtantdtiyeheldeny thorechediag rhédiin comprising at
absorption and heat conversion due to wultraviolet
| i ghleagtudhe amepns founraviiting anisBde simfiprmeatsenl inhélre triva-contact

oL TRALULS Ll a0ding, il rthe; ecerding, o
A LT TR T —
|0g;?}tnﬁtﬁ%gh#g??gﬂ%%?ri?%\%i?ﬁ%%ﬂi&ﬂiﬁ@ M@'E&{@E{E ﬁi.a%glef%y itself
g visible information in

t he oram- tlent@nlition attached to the surface of another structure, ie., as a

laminate comprising the structure with a built-in recording medium.
Figure 1 shows a diagram exhibiting an image of an example of the
construction of the laminate comprising the structure with a built-in

- recording medium of the present invention.

In the construction shown in Figure 1, a structure with a built-in
recording medium 30 comprises a recording medium 15 comprising a
means for rewriting visible information in the non-contact manner at the
inside of a structure formed of a resin material 25. The structure 30 is
bonded tg the surface of another structure 40. In the recording medium

15, a reversible heat sensitive color developing layer 2, a laser light

absorption and heat conversion layer 3 and a resin sheet layer 4 are _

24



manner obtai ned as descri bed above at the inside of

the structure by the nethod described above. The

structure with a 'built-in recording nedium may be

used for rewiting information in the non-contact

manner by itself or in the condition attached to the
surface of another structure, i.e., as a |lamnate
conprising the structure with a built-in recording

nedi limpingied ethis spdenenong fage afim ewpbdsttli ng an i mage

of an ex |l e, of . the . construction aof the Laning#e .
conpri si ng™§ KEUSHIG VP2 Rugliiy 15eending mediwpsapgd fhe laminate
nmedi : r ' Nt Qb . C Fuct |
hovsU i plighng el Rk BHEPh Kb el LGP PRITHE'dr W prosont

I ecoirffeAtioNB@ivirie 80 ARRBLbAATuRiSEERER Y, SBEHH Functions of
conprising a neans for rewiting visible information :
i n tiveressmg chirabilitpaoh ¢he atecbting i metilan ofo daser light applied
structure formed of a resin material 25. The structure
30 i¥pepinidndoregenting sbtachawengfolalivt trethes surfaceupfthrorecording

In th i di 15, i bl e heat. .
sensPEAE AgamotrehBe §be rorarding modium froepufidpimpact.

b ti P | .

hoet | ayer TR hESPUENELLR N 12 O Ry BRI poe on e

facefaed of SiPR@ppord, 1 Ufi?%oﬁﬂ:é Uet tHe el BaPinUihd thPersible heat
recordi ng medium and the lam nate conprising the

st r reneitevewioldr develipitg layer @cardimgdmiidiimyof at described below.
present invention having the above construction
ef f 0bppdbe rserrding mpdivoy it hapandC tagcasedeseriped above, the

O e Sl 595 I b B ier 1 - e ving

e opnkage pbISafSEBL A o ARG GRS Brmain

e R S Tl ppcaion

r evéhs nohecolntatt maemsi. ti ve col or devel opi ng | ayer 2

via an adhesive | ayer as described bel ow

In the structure with a built-in recording medium and the laminate

comprising the structure with a built-in i‘ecording medium of the present
‘Invention, it is preferable that the distance between the recording medium
and the source of laser light is 1 em to 100 cm although the distance is
different depending on the output power for the irradiétion. It is
preferable from the standpoint of image formation that the diameter of
the beam of laser ﬁght is concentrated to about 1 to 300 pm at the surface
of the récording medium. As for the scanning speed, a greater speed is
more advantageous due to a smaller recording time. It is preferable that

- the scanning speed is 0.5 m/second or greater and more preferably 3

m/second or greater. 'As for the output power of the laser, 50 mW or
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When the recording nedium 15 has an I C tag as

descri bed above, the recording and/or the erasing of
invisible information in an I C chip using a

reader/witer and the recording and/ or the erasing of
visible information wth |aser Iight can be conducted
simul taneously during transportation in the

non-contact, manner. In the structure with a built-in

r ecoBERAET rigdvulfirient t He 1Sanr¢tz§10@115fcnmf¢ra§qlﬁgforhzeacreasmg the

TR Pl b o TR o
e 48 568161 A 18168 SENEE bR emving

light is 1 cmto anc

di f f eta@iding] eferdibadiretiihfién GHLR l—lhsd} t fsoéorﬂiﬁgted as described
irradiation. It is preferable fromthe standpoint of

i magebtﬁ‘@r mWththmmte tolf emdnrgmt@m@fsedtdhe tbémet @écumulation or
| aser is concentrated to about 1 to 300 mat the

surf %)éh 16‘#-'3 phthe erBrenmenithpmis the msmlhév thatriierdpnsity of
spe ed a r ater 1:,311 \Jrore ? due oad

smal 178755 & ?%ﬁeﬁﬁec{) ¢ |golqr 18 jost-o mas,ge conducted
scangi:fgh 3R or Sty éfygrﬁ q{)ﬁi{l%ﬁe g%agﬁuﬁg v@ﬁlg S %g%lt

preferably 3" mlsecon rea
pover of ThestragRire witl AB4GE-in Jec@dfRt Gledid@m and the laminate
sufficient. It is practically preferable for

| ncrevaspmgngithe spruchtienygithpe ddilt tiatre¢drdimgimpdiup@wihe present
i s about 300 to 50,000 MmN An inmage can be obtai ned by
coolANgn 1P%cﬂ{ﬂj|°ﬁ@alt‘%§]olfphgthﬁ/ nepse i aier sthendibirgt sficheras the

doscrrhEpredy el binelitinhas b arfielth wheroniesary. s the
decrﬁgﬁﬁﬂ ﬁ}'fethte Igﬁﬁltn a%ﬁgﬁéﬁfodo& ]gnil ﬁﬁ&q‘ﬂg 181? Ssugstances by

t he environnent, 0SSi

dendilbyigd thé rEgeths nsi&%aa@tearagnnigh %lﬂplv@a[tef Sr! 8% method of
The cooling nmay be conducted alternatively or

si mdl¢zanegwstly wairtnhalihbine seatar agn bé uked.aser |ight. The

structure wth a built-in recording nedium and the
| ami nat e For the reuse of the structure and the laminate comprlsmg the

structure after a use, it is necessary that the information in the recording
medium at the inside be rewritten with a novel information. In this case,
the recording medium at the inside of the structure is heated in the first
step. For the heating, a temperature in the range of about 50 to 180°C
and preferably 70 to 150°C is advantageous. The temperature may be
varied depending on the type of the reversible color developing agent and
the accelerator for erasing of color in the reversible heat sensitive color
developing layer. As the method for the heating, the method of bringing
into contact with a heated roll, the method of blowing the heated air and

the method of slowly decreasing the elevated temperature of the recording
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conprising the structure with a built-in recording

medi um of the present invention are cleaned for the

reuse after the object such as the transportation of

an article has been achi eved, where necessary. As the

met hod for the cleaning, the nmethod of renoving

forei gn substances by blowing the air, the nmethod of
washi ng. with water or the nethod of cleaning with )
war nméam iDYeingagasing dhe Hima sadtherpmtpuh omen f ispadiption with

strugtur d e l,am nate conprising the. structure
ot ¢ ot el AR R AR S e Shdle i i ncooled by
t he j, [ nedj t | ngj.d . [ it
2 mogal e, FOraifg CbH B by MlelGoll Af A 1D e recorded
nedi fordiatidiCid Sisel® OAs Fdiethwt sniGidtBehtSfoR @RS Qv RodlRgs other
first step. For the heating, a tenperature in the
r anghagf thebooling Gyt leati®@Gtandiohgptied effedt| of the slow tb€lfhg can be
is advaﬂitéa(geous. The tenperature nmay be varied

1D

depetidh by eptrelling the time of dpatiggier dhe gerpperature of heating.
devel opgi ng _agent and. the accel.erator .fqr .erasing.of

col or Pie B tinbion. Braffe Sufh Tardy ity §pices Shifible as the
develeph Hghe : Q0 : t o
nmet hod of tr)rhlg )r%iruﬁ gﬁé irtﬁétsbgdc %‘ggﬁn\?\dtﬁ({@hh@gtsgﬁ&rt %‘Hﬁl&)r crasing
- t he xddzedbed bdloawi Ng the heated air and the nethod

of slowWy decreasing the elevated tenperature of the

r ecor di ng\ftez6 thedinforogtionciscashegl tde desestbat 4lwwe, a novel
out pué%xpow_er of irradiation with_laser light. After )

t he 1REXMatgn isecoxdedy by kBe meefhosh af She| e sprdael Bwebgescribed

| eavi

tho PRl GO STHHEOPRDT Ohe1 anipoprmpge i tigiricture can be

envi | i t he
cooll{s%gqgégﬁtégl\? i Eﬁg& &% gﬁgﬁﬁtgg S%‘%% %%’Plgé?d %F(Q{éhe sl ow

cool i ng ganhiepréehi Anbeskiby, EaNtErding ahhettd @Bakhe can be
heating or the tenperature of heating. In the present

i nverpéadnd 1HOGR itingeswot lEréaieer Wight thesstrosturs dindathe laminate
as the peans for heating the recordi ng nedi um through

t he cePPEISING é;hpo,stzéchyqen%ave been used the prescribed times, the

structure and the laminate comprising the structure can be transferred to

the step of recycling without separating into components, where necessary.
In this case, it is preferable that the materials of the support or the resin
sheet and the materials of the structure or the laminate comprising the
structure are the same or compatible with each other. When the
recording medium has an IC chip or a circuit as described below, it is
preferable that the recording medium is removed before the recycling. In
this case, it is preferable that the structure with a built-in recordin-g-
- medium of the present invention is used in the conditioh attached to the

surface of an other structure, ie., as the laminate comprising the
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as described below. After the information is erased as
descri bed above, a novel information is recorded by
the net hod of the non-contact type described above.
The structure or the |am nate conprising the structure
can be wused repeatedly by repeating the steps

descri bed above. In the present invention, the
recordi ng and the erasing can be repeated 1,000 tinmes

or gPl@neieres widnatwaltynmgeqrding mlqmem thatnéeestructure with a
co t he..struct.ure haye been escrlbed
© P oo R b s Ho PSRRI BOROH LR GUae after
Struﬁ&Hﬂﬁm&Qﬂmﬁ%ehEﬁﬂ%&%ﬁfed to the step of recycling

wi t hout Separating 1nto conponents, where necessary.
In this cHsRtofoke, whbhefiehaBbRnldhat réc?@leﬂa‘i@ fd @Je@es%ﬁry that a
t he support or the resin sheet and the naterials of
t he stcortbhgreediun e i'eam)\mdt sincorthe irsvongind anedium is a foreign
structure are the sane or ngftlble wi th each other.

V\henSlih‘@éanqee@édeth@ Sﬁtamﬁhwf eameqyele@hppowt odesieangst Since
d d b able that the

recotd :“1’5 R0k i cspifire dblier r e e SegRF] fgrelem, color by

thi Shéﬁ%f% ahll cI ﬁsé) SIH,% la“?m%ﬂ:?'tth%% Jl&? %&'H&Sct%m }el?:yamg of a

bui I't-1 ecordi i hven
useccontbihRiof Odifd lat hﬁeﬂnﬁht RGRE G0 ahhﬁdhédéhﬁ afse c@ﬁm@é}ed to be
other structure, i.e., as the lam nate conprising the

27 sinrpessibles i contarabli thie- raversibler Healg seldtive cld@ developing
that the structure with a built-in recording nmedi um

can afens axsad an dhe resantHaventien 1c§e$ [ﬁb@ geler Byt kaing cpeled slowly

obj ect bee i eved. r et of when _an adher end
"o e, psgtoy ﬁe‘r%i% EIGE in the TRSCinE shek SrukeFoREaRnal heat

be reRONRR gdlg&‘: ?ﬁ ﬁ%C%e%t eq'lefb%,;/a}e aéc%ggf edium can

subst ance, e rec pr O
decrpagRyeled 1ﬁ(‘c%mlﬁﬁﬂt\ﬁ§ﬂtvh@lﬂ %he Bﬁ%tﬁ%nﬁhéh \Be Cs%fér material is
devel opi ng agents devel op col or by

used as the material of the support of the recording medium and the

material of the structure.

In the present invention, it is preferable that near infrared laser
beam having e wavelength in the range of 700 to 1,500 nm is used as laser
light (laser beam). A wavelength shorter than 700 nm is not preferable
since visibility and readability of marks read by optical reflection decrease.
When the wavelength is longer than 1,500 nm, the surface of the structure
and the protective layer is gradue]ly destroyed due to the great effect of
heat, and durability in the repeated recording and erasing tends to
decrease. In the present invention, the above problems can Be overcome
by the irradiation of the structure and the protective layer having the

specific optical property with laser light having the specific wavelength.
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heati ng and cause contam nation of the recycled

products, recycling of a conbination of a nedium

| abel and an adherend is considered to be inpossible.

~In contrast, the reversible heat sensitive color

devel opi ng agent used in the present invention |oses

the color by being cooled slowy and does not devel op
color in the recycling step unlike conventional heat

sensi t i veAgdhermady of apeardingyimithe Prasenif imventipiethe recording
recordi,ng.nmedi.um can be.recycl ed in conpination wt

h .
the S99Gcdlr N2t FRATDIRE TAETOF| 3 GOBtnyQBYY &g without
ter) ; £ i i )
e bl Ao SBRK oflecbf Bk PRRA 1AL, TR BTy coamning

I nveRiiohset light uRi&f SétakitRnt dfddsciBdlonl & lﬁé’tﬁqi’gﬂtakﬁﬁ% when the
beam havi ng a wavel ength in the range of 700 to 1,500

nm i becused laset hsam whidihtvofildder fobaed) whén iavel Eght would be
shorter than 700 nmis, not preferable since ‘

vi si BetEYatpd hydoscillation {the yivuahdases heamy mgvaspat @ substantially
refl ection decrease. en the wavel ength i s | onger

t hanc%sﬁw $heed Wé’rgf?F‘F e of the structure and the
et L TR TR A —

great effect of heat, epeated

I ec OjneRfioANthee hasing wis ket Pighd@¢ tBAIRatihB WHE the heated air
present invention, the above problens can be overcone

by tdse ibe agbedt i offhef ntehas sfarudicatidgans hdte ppratwaiiyv dimited.
| ayer having the specific optical property with |aser

| i ghtrradiotiog vith resednfiagediassr dinying a28avelengid ofode0) to 1,500
of recarding in the present invention, the recording
wodénpﬂsﬁﬁﬁgﬁmgescanning mrror is continuously driven

wi t hout mghvtﬁﬂnggest B& t%%cgt!rh%§ nli)}p find qfe% hiltsi (%)Pli%lé%ggd, it is

i mages are drawn scanni n aser

act i prafdaBleothes ¢hé itk MbcBsarpSRE dfbafiht Wth¥inhRAptfRded by
| ocus of | aser beam whi ch woul d be -formed when | aser

| i ghtradiation beithalakérw tightl thyowdcithé atuirtxge (df e viti-httdlre or the
‘| aser bean) noves at a substantially
protective layer. When the width of scanning line is 1.4 mm (the
distance of irradiation: 235 mm), the erasing can be conducted by
irradiation with laser light at an output power of 1 to 30 W and preferably
8 to 156 W. The scanning speed is 50 to 5,000 mm/second and preferably
300 to 1,000 mm/second. However, the scanning speed is not limited to
the value described above and may be varied depending on the output
power.
When the recording of an image is conducted after the previous
image has been erased in the method for rewriting in the present

invention, the recording is conducted by the same method as that in the

first recording. In this case, the rewriting can be achieved by irradiation



constant speed, is preferable. As the nethod for

erasing of a recorded image in the present invention,

the heating with |aser light or the heating with the

heated air can be used. The nmeans for heating is not
particularly limted. Irradiation with near infrared

| aser having a wavel ength of 700 to 1;500 nmis

. preferagble. When danages on the structure by the heat )

i s cOnEh daspedeanmy upder thepapgpntact sandition agheush the recording

necessary f.or.efficient erasj i,s _provi ded by '

i rrad® wi)(%r}smat(:ﬁéllaggg? "ﬁlg%f’kﬂﬂer%ﬁ’écﬁwf%e surface of

the strucpyr : [ n; A

of scanni g 10 g oBRpribi 16| EorgME mediBiid Wit '1C tag
| 11 albodpriiing 8T Elip 4KE a8l Astefifla CABuiIE i< ARPHSIEEh BYe face of
irradiation with |laser light at an output power of 1

t o 3tha\suppdrppepeitatioytheSfare hhSiny thEkeversiblei ngptsyeasidive color
is 58 St&’ﬁ 5,000 nmmy second and preferably 300 to 1,000 )
i sEEBHEPInggaEste the,gecording mgdupaamefdnndie praspRiénvention

to the,val ue.describ above and nmay be varied
depeW | Rﬁﬁgﬁcrfkﬁ %J%S&D%mr. When the recordi ng of

an i mge R&o¢t@n u%tnﬁdteﬁg%jﬁgoto@evﬁﬁﬁg ' ﬂﬁﬁrm&ﬂﬁgei@aﬁle IC tag

been erased in the ne rrewiting in pr esent

I nvetidmpersinghe reeadisk NHedimme AOddCieghd YorbbhiSa®ntion can be
nethod as that in the first recording. In this case,

t he ¢oadictdadnyridatadee hght.evEbe blistancadrahi the 12@rvhésdd within
| aser Lt}g]?m under the non-contact_condition although

t he VB 89998 in&eanénewnrsg & ctisihle dnbormedioge lﬁafpogﬁble in the
1 s e Gl ORI MR RRHRCRY B8 itorent

o1 S LG bl PRE Bkl 35 Rbgs b v o

heatinsediblet infBrE®liOh within which recording and erasing of invisible

information is possible in recording and erasing of invisible information.

Therefore, an efficient reader/writer which can achieve erasing and

redording of informations in the above IC tag in the non-contact manner

by a single apparatus can be obtained by mounting a laser head for

recording and erasing of visible information and the component for

recording and erasing of invisible information in a same apparatus at
positions different from each other.

In accordance with the present invention, the structure comprising

at the inside thereof the recording medium which comprises the means for

recording and erasing invisible information in the non-contact manner

‘and the means for recording and erasing visible information in the

non-contact manner and enables to record visible information with laser
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devel oping layer in the recording nediumused in the
present invention wll be described in the follow ng.
Recordi ng and erasing of visible information in the IC

tag conprising a recording nediumused in the present
i'nvention can be conducted with |aser light. The

di stance fromthe | aser head within which recording

and ﬁrﬁSi ng of visible information is possible in the

r ecoP8ihepEhRIPEIVAdethg of visible information may be

set at a if%erent . \bj]nl ue fhomthe di st ance.f.ron%la P
conponent ¥ §P€ r EIEHRNNY TSRY IR IPAYUE coOPRyiing the means for
info i |4 Bl i : ' . r asi :
i oy R e R WA IR0 B0 Al AR a8 for recording
er asang eedsihgwisbll enfbith iR de8iibedl BBS®S QA Gisibd® information of
efficient reader/witer which can achi eve erasing and

r ecorkihwkgevéral thonsrnd drsacterd dwn bboveridl imthd IC tdhewhile the
non-cont act _nmanner, by a single apparatus_can be

obt afMeEPHYf Wsthie ipfrnativacvhichears by reqosderdt & pbpuragveral ten
er asj f_visiple.information and t conmponent for ..
recof di ﬁ‘%e]é%og%ﬁ%%g}hgth@f FRAY eVﬁSﬂTe%r H%ﬁnﬁﬁ 1ppy i different
sa Shi i f r .

ot el PRAIE 4R Ble SRACDE (RPN, | TaebRore Bl ab Rk Hapge, with the
St r usfebére BRBRLILA] T mMAhichi® AMSLAEof NEERMryt IRormation can be
recordi ng medi um whi ch conpri ses the nmeans for

r ec oreddndgd aasdtherasibhey i fomh ghioh,eari chbidreraletmibed imfodaeation can be
non- contact mgnner | and . the neans for recordi ng and

er as‘ﬁeﬁ‘&“dﬁgsﬁ}solﬂé? Enfigile infepmphonhe ThHentho B dag qomrising the

and enabl es to,.recor,d visib information with.laser . .
S0 ERAREE AEubas Smgl i ki 8’ SBHF Ampi phinPBRRgon in a
rrediéﬁgg_lq_:giggq:%lﬁib@ hbfegeans for recording and erasing

or

invisible In tion and the nmeans for recording and

erasi ng Vikei BCe thgf @niptisiag descordied MNEm eRMibitd eQcellent
i nformation of
impact resistance and can be rewritten repeatedly without destruction of

the IC chip or the antenna circuit or destruction of the surface with laser
light.

- A reader/writer for the IC tag comprising a recording medium in
which information can be erased and written in the non-contact manner
by a single apparatus using both of the means for recording and erasing
invisible information and the means for recording and erasing visible
information in the IC tag comprising a recording medium and a system
using the IC.tag comprising a recording medium described above which is
applied to the control of distribution of articles, can be provided. Since
recording and erasing of data in the non-contact manner using the means

for recording and erasing invisible information and the means for
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about several thousand characters can be recorded in

the ICtag while the anpunt of visible information

whi ch can be recorded is about several ten characters

al t hough the anount of visible information is

different depending on the size of the tag.

Therefore, in accordance wwth the present invention,

the m ni num anpunt of necessary information can be

r ecotefeadiag anbexgsingvisilile finfonmation, arameseibleethe system having
n b recordﬁd as the inyi (ible

det ai | i nf.ormation c e
it P PRI SRRSOl FHEIS T CBOpR ALt beprov

d
o o et VAL W RO R LR Do oy means
tag saRding A0 Srd-ee N ismIdratho B3R AN @ﬂeezs:ﬁe%h &8t recording
i rrpact resi stance and can be rewitten repeat ed

wi t heud edesdtg widible infolmatioa 1h®vhhhpnfmrmtahﬁnamt1ﬁl’m>&'ecorded and
circuit or destruction of the surface with | aser
| i gherasad dedhemap sonéactf wennpe apd araglisnnspd iozi the %nrface of the

and THHPEn B TH A GHPUSHBE FURHUAE ByA g B rolomed to
. appaéggﬂﬁﬂy@Hﬁggﬁgggﬁg%Pﬁgs.neans for recording and

erasing I nvisi ion and the nmeans for

recor di ngA&fsk fleask T8 Mcdidhe and¥:atBlihokih18 ihRuldfion in the
tag conprising a recording nediumand a system using

t he RBEGCdagpa inséang @nstttedivigh mediCichigesaythtidnally used for
above which is applied to the control of distribution

of ak{ tagsernd eaAntRIS WvdudbennIschaskto thécl@rtdnn gaarb@ used.

erasi ng e _hon-gcont act manner usin

dat t
means fgégflg%%? &?%451 S S BEMAGS iSO [YEOT R O Pﬁ%’tnlpéff? of the
Al BHer-10302 L0k in Bk LESCLOINALARY € 2% ng VIS b€

|nfornat|on e Sys en1haV|ng aut onat ed
steps of mneRRidé agmam FWESIEh 19028 LARREb R4t MRdsitive color

The 1 C tag conprising a recording nedlun1conpr|ses t he

rreardsevbh:pmg layer 2 is formed on one face of a support 1 via an anchor coat
layer 5 which is formed where desired. A laser light absorption and heat
conversion layer 3, a (pressure sensitive) adhesive layer 6 and a resin
sheet layer 4 are formed on the reversible heat sensitive color developing
layer 2 where desired, and a recording medium 15 having a means for
rewriting visible information in the non-contact manner is formed. On
the other face of the support 1, an antenna circuit 8 and an IC chip 9
connected to the antenna circuit 8 are disposed via an adhesive layer 7,
and an IC tag which is the means for recording and erasing invisible
information is formed. The numeral 10 means an insulating ink, the

numeral 11 means an adhesive for mounting the IC chip 9, and the

numeral 14 means an electrically conductive paste formed on the
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recording and erasing invisible information and the
means for recording and erasing visible information
in which informati ons can be recorded and erased in

t he non-contact manner and are di sposed on the surface
of the support. The I C tag conprising a recording
mediumwi Il be referred to as an RWM-1C tag,
occasionally, As the neans for recording and erasing

i nvi lEngidenation in the RW-1C tag, a neans

Gt ags. it FARet BoaRaR i Tha gHRCEToA Viueiige |ich that the
chi paﬁ%g‘ﬁnk&ecifb?ﬁgS A dotHe éh%] g tcﬁgﬁ@%i? %ﬁ?}té&&ma circuit 8 in

sectio vi ews of exanples used i n

t he Piggerd atdwatddRithl £ pF@UFesensitife a0hEMYe 14yet A2 having a
20a, a reversible heat sensitive color devel oping

| ayerel@adessbeot #8d on one face of a support 1 via an

anchor coat |ayer 5 which is fornmed where desired. A

| aser | i ghke aBedogt fsnpradycmgathe doNTel(sitag nspfein she present
ressure sensi.tive) .adhesive.layver 6 and a resin

gﬁee’_tnvfﬁgigflw a}fee‘y‘?%flﬁ%‘g ) fhg f'?él% eV&rsibl e heat

sensi ti ancﬂ{eogxscies\ﬁ@}g leNfhtehfY ":(‘:{rcait\'\%~I &L RGeS &f One 3& of the

a recording nmedium I aving a nmeans for rewiting

Vi si @ippornfiovizathe adhesitdQaan7 G 86 TTREMEG! 9 icdnnected to the
formed. On the other face of the support 1, an

ant eantgnoregneinit 8 immduabed © ohiptl® meansdat sdotding had erasing
antenna circyit 8 are disposed via an adhesive |ayer

7, ikl ipormpgiogacfesceibed én teefdlovenegr ecor di ng and
erasing ipvui.sible .information is forped. The nuneral, .

10 neans @XOI?HE@P&?%@? condystive ghgtal Sugh e pppsp foil or an
adhegi,¥é 40t I [ : I o
14 rreansng%{ g egét1 Ht%%}u%@%g 8%83%{’ ‘?\(/)2 %‘ggbtql @E’ ]gtr rlrquggcﬁg adhesive

Lhe lager TNShh &Ili's%e%,néﬂ thinfilth 3058 dect?raBWeoh@utide: 2@kl such
as a structure such that the
as a thin film of copper and a thin film of aluminum may be formed
directly without an adhesive layer on the support 1 by the vapor
deposition or by the metal spraying although the adhesive layer 7 is
formed in Figures 2 and 3. Then, an antenna pattern is formed by the
etching method using the lithography. As another method, the antenna
pattern may be formed by coating the support 1 with an electrically
conductive paste by the_ silk screen printing method or the like. The
electrically conductive paste contains metal particles such as silver
powder, a resin for-adhesion, a plaéticizer and a solvent.
After the antenna pattern is formed as described above; the .

antenna circuit 8 is formed using an insulating ink 10 and an electrically

conductive paste 14, and the IC chip 9 is mounted using an adhesive 11.
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antenna circuit 8 and the 1C Chip 9 connected to the
‘antenna circuit 8 in Figure 2 are covered with a

pressure sensitive adhesive layer 12 having a release
sheet 13. The nethod for producing the RAM-IC tag used

in the present invention will be described in the
followwng. Inthe first step, the antenna circuit 8 is
formed on_one face of the support 1 via the adhesive

| ayer 7 ahelthheageolctiepexarsplenslaven in Figune 2,ahecantanna circuit

' i1 .8 | f f di .
bl S TRUPE SO AL e L0 e o
fol | ewi,ng. ' i cal ' tal, .
(o1 8502, bl R 1 B EER LRGSR ALY, vin e

t 0 0BEhéS6E 18fer 1End VP OC ichlp Y @nhBEe@dDaRE @itehiRY Bfrcuit 8 are
7. Inthis step, a thin filmof an electrically

condoattered with &l psesshre asndtivei adHdsiva biyes appaaviagdtlR release
thin filmof alum nummay be formed directly w thout
an athessi 1% |IayBigusn 3; hhe puppowe senbifivehadhespor layer is a single

deposition,o ?}ét e nmetal spraying alihqugh the |
adﬁegﬁy\%‘ Ié}f{é’r“ F@edfllf@ﬁ%lb"ei PPl ééfl%%aa@e ﬁ?ﬁ’é‘ﬁ, pressure
an a [ h t chin t hod
o, 2R, AL ! L5 Bl D LRI A0 pan v

pat t RibRidemd & pldstichde i agQaks N8ed he support 1 with an
el ectrically conductive paste by the silk screen

printing Tedhadhearecohiing irtkediubh dhavirhe ¢hé ingeddsyfor recording and

conductive paste contains netal particles such as

si | veasuph fdile informuitionf descaibledsalmve arepindegriably Zemded to the
sol.vent, .After the antenna pattern i

d f d
desRTBE R e SRBOt L vinAdBEr s porsitize) affpsive faver (such
usi AN abivl ! @&éd{ %réga%ﬁa& ?ﬁg%@ﬁaﬁg ﬁlg%gsgxtn% é&?@'ﬂ ??Pél q the recording

conduct1 ve paste e

usi ngeafuradh@s iﬁa@iﬂn%l hg% nin%ahBe f&ﬁsl%cglfdiﬁge a2 WPh&ing visible

shown in Figure 2, tenna circu

information in the non-contact manner is formed.

In the final step, the obtained recording medium is cut into the
prescribed shape, and the desired RWT-IC tag is obtained.

. In the cutting, the release sheet 13 may have a size greater than
the size of the RWT-IC tag as shown in Figure 3 or the same size as the
size of the RWT-IC tag.

The shape of the RWT-IC tag used in the present invention is not
particularly limited. Examples of the shape include a label shape, a card
shape, a coin shape and a stick shape. In .general, the label shape (a
rectangular shape) is used. In the case of the label shape, the size is, in
general, about 5 to 100 mmx5 to 100 mm, and the thickness is about 100

“to 1,000 pm (excluding the release sheet).
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obt ai ned as descri bed above is used. In the case of

the exanple shown in Figure 3, the antenna circuit 8
formed on one face of the support 1 via the adhesive

| ayer 7 and the IC chip 9 connected to the antenna

circuit 8 are covered with a pressure sensitive

adhesive layer 12 having the rel ease sheet 13. In

Fi gure 3, theveressure sensitive adhesive layer is a

single | I8otas ehoyedn Hewestcadstdesh ’szC tag shown in

PR SRS LR BB 1 om o
non- WoMeding @bl Eiﬂdl:h%l @ﬁtﬁ{r/é: witR & bIRY-il g&rﬂﬁﬁd medium of

Then, the recording ne i ng the nmeans

r ecotli p@sandinvent®ihNg Whdi {Hege RWOF IR d R Md §16eddd8The inside
above are integrally bonded to the other face of the
suppof the stivgtare fomseliof & ansint maddriatimesthee gi@yémg medium
such as .a double S|ded pressure sensitive adhesive

t( apefOmBRgng htg er@esndi ?P’g re(‘l%%‘ing AN eFaEing dnviriblepafermation in
for asin i bl e .infor. iQn,in t

non- 'lc“::oglﬁ mgt rraWnntglr Fg P&gﬁﬁ or Irr?wtrHL‘éng |‘ﬁglﬁipst18{?m%aﬁ’é’n in the
obt a [

Shapao SRED B TEEL AR incdffl 5 lachd SR bpfiher such
cut tilng, the hevérlidesieaaheakithd @i H@@oﬁn%'l&?eﬁbﬁﬁi@frecordmg
than the size of the RWM-IC tag as shown in Figure

or tmedwaméaces the é@cetdfd:he stetwk itteelifaH-with lagr h’@ine

shape of the RWM-1C tag used in the present_invention

is not parthe erse 19f Fhemf%@ ICeskagnsbewrofin t Figuahahea pressure
incI ard shape, .a co S

il les S dBRen r Fbied PER Seet (he q;%p%ag: and the
rect .

[ SCRMAEGE SHERSY 4Bl B IE SAR%R] Gl AREL casiy by
t o LthoviRg ﬁf&irdlé%etsme@kness is about 100 to 1,000 m

(excluding the rel ease sheet). 34
The present invention also provides a method for recording in the

non-contact manner which comprises rewriting visible information in the
structure comprising the recording medium (the recording medium
comprising a means for rewriting visible information in the non-contact
manner). at the inside thereof of the present invention described above
with laser light applied through the surface of the structure or in the

structure having the recording medium at inside thereof in the laminate

comprising the structure comprising a recording medium at inside thereof——

of the present invention described above with laser light applied through
the surface of the structure; and a method for recording in the non-contact
manner which comprises recording and/or erasing invisible information in

an IC chip using a reader/writer and recording and/or erasing visible
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The RW-1C tag shown in Figure 2 and the RWM-IC tag
shown in Figure 3 which are prepared as descri bed
above can be used as the recording nediumin the
structure with a built-in recording nedium of the
present invention. Wien these RWM-1C tags are placed
at the inside of the structure fornmed of a resin

material as the ?cor,i medi um conpri sing the neans )
f or }‘bngPaPﬁ&_"Yalﬁ% %%eéglgﬂg applied thyopehthe shufere Aimwltaneously in
LTS A R T—
nedi ghR ir8cddRAEL Inddiumh EHANELcoSAl! mteﬁﬁh?t éﬁ%neﬁﬁé/iﬁgs% BlL&ans for
heat sensitive col or devel oping Nayer of t recording

medi wewfitingsvisibde Liefomafioh he the st sbn@adt! hadhed 88d W tldans for
| aser Iig%ht. In the case of the RWM-I1C tag shown in

Fi guresoBding phdsstasing donisihle vimfaxthagonle ab aineide shereof of the
formed on the face of the IC tag, and the  position of

the PERFeRt PHELENE; des@tbed,aboyer get thee lamvingie fompgising the

eas ét%fu@éﬁre lrcgﬁﬂ)\ﬁsqggt hr%cgredlir?ga %lge }qgf 51; érg.gﬁ?ed F]:F]eg%gﬂgfi ﬂ‘é’ present

inv_enlona O "pro es a ne

non- GRhéeh JRBABEd ¥hdveh conprises rewiting visible
information in the structure conprising the recording

medi um (tBe usiogr dhégneRt@dsndeeitRll abog:, atHE aB/LYOPsystem of
rewiting visible information in the non-contact
manndsiribation efiarickte inhehishf erapinghanpreseing aveattcmmatically

descr%@gd %fove with | aser |ight apglied t hrough_the
sur fRRdugteq He the pgricgpiach mannghean be corstypeteday mgarticular,

h ' dj insid ' l.am
(e 750 08, TES A e B RHERSE, b AR e
t . P . f . 1 1 i -
PR B Lo RS YO 0800 Bt i

t he tilerntat-tortacBBtndefRERQJtRI0f A RE MdindTor Fecbfing and erasing
non- contact rmanner whi ch conprises recording and/or

er asinmipiblevingormh atiomiotia RVWER ICtagaamd thechiepns $omngpcarding and
reader/writer, and recordi ng and/ or erasing visible
erasing visible information and, therefore, the structure comprising an
RWT-IC tag at the inside thereof can be advantageously used for
construction of the control system of distribution of articles.

The structure with a built-in recording medium and the laminate
comprising the structure with a builtin recording medium of the 'present
invention exhibit the following effects.

(1) Functions of increasing durability of the recording medium to laser
light, preventing ‘attachment of dirt to the surface of the recording
medium and protecting the recording medium from outside impact can be

effectiveljr exhibited.

(2) The recording surfaée of the recording medium has no damages due
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35 information with [aser |ight applied through the

surface sinmultaneously in the non-contact manner

during transportation of the structure conprising the
recordi ng nmedi um (the recordi ng nmedi um conprising a

means for rewiting visible information in the

non-contact manner and a neans for recording and

erasing invisible information) at inside thereof of

the rgbégte ifesirygiaon iegen cdtarr rapedteshescordingt ared leansingtof visible

oo UhipaEeHng: el ehba 0t ﬁoq%%pﬁ@eg;(ggg%@fe%Ofgﬁagwsm The
desCildegheAO YR, nBLHLS BOrdBE JFEHIAHR AR h R 0% ases the

t he control systemo tributien of

whi chneuas !oﬂGlsﬁﬁﬁadrﬁ@%ﬁﬁl@&rﬁ&‘ﬁe%%%ée%'r|t}ie single use.
conducted in the non-contact manner can

consfPucliede d speafic imateaial isbysadsbnghiehmasémalcbfitke structure
conprising an RW-1C tag at the inside thereof for
cont fsmesk ofjpsrasih mpalsriadfang the reeprdine sadjuoy is placed at the

st P saE e, RRERE B EoeDting skl e ho e B visbility of
i nvi gishlie hﬂ)frﬂlr E% | A E@a&aﬁﬁh@%ﬁ iézg.; (tr:]t?%r ?Fgg tbr;'ﬁ‘ %gg NRader are

for recor |ng a erasi ng Vi tron an

t her gbiod&reddag. structure conprising an RW-1C tag at

the inside thereof can be advantageously used for

const udWhen thé strinetoersmdod layitaa(wichdiss cobatinad iofelivered,
~articles. The structure with a built-in recording _
medi the eprratine ofdalivare is eomprkahlyfacikisatodrsivea the wperation of
a buiplit-in recording nediu the present _inventiqgn

ochi ST efori B cta e BOtHs hpmign R ipdgetion due to the
| ToreRslng: GARly. WofloubhemiGERES LD R IRRIYE! ud RREfakes in

light, preventing attac et
t he heeandiRgal FBEfikALE0H ﬁnobﬁcé:itf’é}néﬁedé&%%éh '39 the control

medi um from out si de i npact can be efféctively

exhidyisted. utilizing the structure with a built-in recording medium or the
laminate comprising the structure with a built-in recording medium.
(58) Due to the use of the RWT-IC tag comprising the means for recording
and erasing invisible information and the means for rewriting visible
information in the non-contact manner in combination with the function
described in (1), automation can be achieved in all of the production fields

such as steps of FA, inventory control and delivery and the distribution

fields after the delivery, and great industrial advantages can be achieved.

EXAMPLES
The present invention will be described more specifically with

reference to examples in the following. However, the present invention is
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(2) The recording surface of the recordi ng nmedi um has

no damages due 36 to heat destruction even after

repeat ed recordi ng and erasing of visible

i nformati on, and reuse of 1,000 tinmes or greater is

made possible. The increase in the nunber of reuse of

the recordi ng nedi um decreases the anount of disposed

mat eri al.s .and the cost _of use per the single use. (3)

Si ncBokliBpted; tojthe pxpmples. i s used as the naterial of

the structyre_ formed o resi terial. and the ) .
recor di ng&‘ﬁ%cﬂvﬂiﬁﬁtéonﬁl %‘1{ 8@9 §?Wfﬁ@£%sff'§8¥4lpg 1&8&)&‘1‘?} obtained in
abi | | I j j i I el al .

o si Bl B HeBRLARE aBE iy (6 Ml ML the fllowine.
bar edfBodyf fAcbAling¢pantingBer are not decreased. (4)

When the structure and a | am nate (such as a

“cont ai nerVsing adfAYedaskr (théevayedemgthon064 nae) [vsnyfactured by
remarkably facilitated since the operation of

del i SEW(@WIW’ ae erdrenammet ALEOYHK] wissihgl laser marker used for

fi { | due.to th | lent visibility.
Nor eBSRTA AR SR Jaser TSR FApPP R dn st akes i n

human vi Syl (GoRldLE Ol G OX o° TPk AR ERREHess of 0.3

by the contr system ut ng the -struc

bui | frmh Naid GOkfHengf FEA] & SGudrdewekaMehRded CRAMY $hé Following
the structure with a built-in recording medium (5)

Due ¢anditiensishe diisthhes WFrddiatiag: t8pmhsthegoutpat pftinslaser: 10
for recordidgl% ~and erasing invisible informati on and

the Weathe daiyr dQPY ithg s9asipng smeaflorlRQ owmysecomd switching
-cant act ' i nation with the functi .

s irss; AR HHY i b Searing meint doduthn nd paint of a

th i ield c .0f _FA.1. : .

(e BEgSek! k! on B Rl AR 2he Aoy BYSLUAY 0.1 m

af t ednd tiee @REAMRDEtwWESS HALE Bl firRdUstY dold IV DVBHRARS.

can be achieved. EXAMPLES The present invention wl|
be deMethdsbof arasimgspeci fically with

Using the same laser marker as that used for the recording, a
previously recorded image was erased under the following conditions: the
- distance of irradiation to the medium: 230 mm; the output of the laser: 10
W the duty: 100%; the scanning speed: 350 mm/second; switching the |
laser between ON and OFF at the starting point and the ending point of
the erasing area; the width of scanning’ 1.4 mm; and the distancé in
forming a solid line: 0.05 mm. An area greater than the area for the
recording by 5 mm for both of the Width and the length was set as the
area for erasing by scanning with laser.
<Test of rewriting>

Recording and erasing by the methods described above were
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reference to exanples in the foll ow ng. However, the
present inventionis 37 not limted to the exanpl es.
The eval uations of the rewitable recordi ng medi um
obtained in each of the Exanples are made by the

met hods described in the follow ng. <Method of
recording (printing)> Using a FAYb | aser (the

wavel e 064 n nuf act ur SUNX Li m t ed;
t he F?%%ée‘?l e rV[]?'gg] times, r?élqd éig%rpli?é?‘kfé’r ofsde phpence of
“irradi W S ec Con uct e

char gcgtg{féﬂl)rh (qu al gﬁ‘fﬁ} %39 mﬁe Vi ng ev?ﬂ tﬁ%e?% visual

of OoBserdBtignd a size of a 1 cm square wer e recorded

under the followng conditions: the distance of

i rr aciMidthod of dd{luatipnofie recdrded imbgéhe | aser: 10 W

the duty: 100% the scanning speed: 1,000 nmm second;

swi t chi ngAf”QétthEé‘ﬁC@dH@deWpaatqdh% peesoritiedgnwmber of times in
and of a_, racter under the cgntinuouys

0sCi XQP‘}P 7t E’F#gq}ﬁ‘m”rﬁm&’ﬁlﬁxaﬂlﬂ]@s elcor?@ﬂtm%ﬁ degfguction of the

distg %epgf' & eré\le”&@ﬁs egl'ﬁléﬁﬁgﬁ %% A3l b 0 serva fon Oﬁ%y using an

mm < sarre aser
as t BphicdlSBiéréRbpé. heIrf ﬁ&ﬁi(ﬁlﬂﬁhg th8 poPfi&N bPHRd ¥p&€ ﬁ?rtﬁiéegecorded
I mage was erased under the follow ng conditi ons
di st elmoactefe bf rthdi alplorbet oAt hasnmeghnined230Famthih evaluatlon of
output of the laser: 10 W the duty: 100% the
scanMistylity b vrsﬁuhmmf,@cmrdmhmcm; whe eviahisged after the

betvveenﬁg\l and OFF at ;hge starting point and the
endi FEOPOPE™HrePeAtedl QEMES- area; the width of -

scanni ng gﬂe é’n{%or?ﬂ)g tile%vg_iua% ?‘ﬁ"g%sl i?%g}]_@rm ng a solid

i ne: area grea Pea for the

recor d' ng by o f Ghe b:ﬁ'é@ac%r e cl@agtaﬁd%gﬂif hecd

was set as the area for erasing by scanning wt
| aser. and read.

fair: The character could be recognized and read.
poor: The character could not be read. |
<Transmittance of laser light and transmittance of visible light>
The transmittance of laser light having a wavelength of 1,064 nm
~ and the transmittance of visible light having a wavelength of 550 nm
through the portion between the face irradiated with laser light and a
recording medium were measured using a speci;rophotometer
“UV-3100PC” manufactured by SHIMADZU CORPORATION.
' <Test of impact resistance>
The impact test of the surface of a structure (the face of the
J;ecording medium) was conducted by the method of Japanese Industrial

Standard K 5600-5-3 using a Du Pont impact tester under the following
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<Test of rewiting> Recording and erasing by the

nmet hods descri bed above were 38 repeated O tines or

500 times, and the presence or the absence of

destruction of the surface was exam ned and eval uat ed

by visual observation. <Method of evaluation of a

recorded i mage> After the recording was repeated a
prescribed nunber of tines in Exanples and
Conp&enditipastihentondsd.8 diethe dredighti 30 cof the soreuef impacyf12.7 mm;
t he urface of a )l e s exam_ned i.sual .
obseF@%lt?%'ﬁe’éart“B?/ %@ﬁ?ﬁf%m@h% PF‘EQ’rtthg%oé pethe ghange in the
part | Lt hof. O x in the .recorded

Char SEPefanet A0dREE BNt ORI B R G B0 et the
eval uaph@ et we¥d skdhidddy, the visibility of a

recorded character was evaluated after the recording

was repmatechididn teesof Iheagri terion for the

eval uation was as follows: good: The character was

cl ear andTeadsibikityr elcesgrinraitatigndvaeesamingdrat Fidastance of 10 ecm
character coul d,be recqgni zed. and read

poor: The )
char 0PEr 2c SBFFIHE BE d Bstmery %n?ﬁﬁ"’tl?so?nglg ofag eafer/writer

l'i ght .ahsm f khlg Light> The
transl:r{ne;i‘%iz grq:gfo aﬁ%@d&?&qeﬁgﬁ@y\%@g.& wavel engt h of

1, 064DefbitP R rdddedingdnsm tt ance of visible |ight
havi ng a wavel ength of 550 nm through the portion

bet ween t'Fke bptieal demdliyaifedpmition dfasesrdinghiitinesiofdevelopment
recordi ng nmedi um were_ neasured usin

. >1 N9 a .
spectpsFrasyred sping'a MAGBBPY optasalidevsitemgtdyy RDI18”.

SHI Z PORATI ON. <Test of inpact resistance>
<lest oi cleaning>

Using an automobile washer with a high temperature water using
city water, water heated at 50°C was injected to the surface of a structure
- with a builtin recording medium at an amount of injection of 800
liters/hour, a pressure of injection of 4,900 kPa, an angle of injection of 45°
and a distance of injection of 1 m for .1 minute, and the chémge in the
appearance was examined. In particular, lifting and cleavage at the end
portions of the interface of structure A and structure B were examined.
No change: No lifting or peeling off in the recording medium was
found.

Change: Lifting and peeling off in the recording medium were

visually confirmed.

Preparation Example 1 Preparation of a coating fluid for forming a

reversible heat sensitive color developing layer (Fluid A)
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. The inpact test of the surface of a structure (the
face of the recording nedium was conducted by the

nmet hod of Japanese I ndustrial Standard K5600-5-3

using a Du Pont inpact tester under the following 39

conditions: the load; 9.8 N, the height: 10 cm the

- core of inpact: 12.7 mm the tenperature: 23C, and

the hum dity: 50% RH. The change in the appearance

and the aBWe hynded:partRbyDnessef & Cadiethylpminer2ipghoxyphenyl)-

~after, th i ppact t.est e, exam ned., < nication .
Fest vk ABe R bnaBr f P05 Bt RA AP ot T s | & triseyl:
exampnasl -ak. i f ;10 r CQpd]

e s gaie PAs SbAR0GRE, gt i ayk BBRdofe B0bAs by mass of

" RCTL200 nf3thy "RRdét @ddcyist@foRyl a6 RihehdT - asDERS| kdvedbible color

recordi ng> The optical density of a portion of

r ecodevelgpinigt figens) di5 plente bypmesdt of palyvirgdsaeetd asstheglispersant

MACBETH ogtical densitoneter "RDO18". <Test of .
cl eadPfg®o0R pagtsaby massmideiehydsefaranesitbs dilujing solvent were

t enper.at ur e .wat er. usi n city,water, ter heat at .. .
s0C Rl aHFacRisipb iRl bylh plEEt anllh fisp dndg protine fluid
bui | s, OF Qi ' ] hd:ni ' _
S0 17 PEBSFEALH SRR Bt AL e Aol SRR &) was
kPa, paspa8dl € of injection of 45 and a distance of
injection of 1 in for 1 mnute, and the change in the

appearance was exanmined. In particular, lifting and
cl eavage at the end portions of the interface of

st r uEreparationdtrasaplect uFeemration ofeaerating flwe fon forgeing a light
No lifting or eling off.in the,rec i ng nmedi um was

F ount Bt g Vermio Dl P A5 B 1 -t e

recordi ”go%%%fb%'ifss of an agent for near infrared light absorption and

heat conversion (a nickel complex-based coloring agent) [manufactured by
TOSCO Co., Ltd.; the trade name: “SDA-5131"], 100 parts by mass of a
binder of the ultraviolet light curing type (a urethane acrylate)
[manufactured by DAINICHI SEIKA C(;lor & Chemicals Mfg, Co., Ltd.;
the trade name: “PU-5(NS)"] and 3 parts by mass of an inorganic pigment
(silica) [manufactured by NIPPON AEROSIL Co., Ltd.; the trade name:
“AEROSIL 3-972”] were dispersed by a disper, and a coating ﬂuid for-
forming a light absoi‘ption and heat conversion layer (Fluid B) was

prepared.
Example 1

(1) Preparation of a recording medium

A biaxially stretched film of polypropylene having a thickness of 40
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visual ly-confirnmed. Preparation Exanple 1 Preparation
of a coating fluid for formng a reversible heat
sensitive col or devel oping layer (Fluid A) 40 One
hundred parts by mass of

3- (4di et hYl am no- 2et hoxYPhenY1) -
3-(1-ethyl-2-nethylindol-3-yl)-4-azapht halide, which
was a triaryl methane-based conpound, as the dye

pr ec s dmangfacareds by Frtarsues Chepmikah@lony Ltdi the trade name:
t I f onyl am.,no) phenol ,.as the _.reversible col or .

G ol EGX A0t SR KRISaR e rt G gl BlePRy T as cohted with
t . t i rts . .

foty DhuBoA 1P h] P0Rar 00 BxaBIOR hohy knl%ravlke printing

pul veldtEed i Afl hSRATARE thYit $hd thiéRhéEO a@ AR aBileS MRing dried.
and a coating fluid for formng a reversible heat

sensThe Verngel cratieykyepiweg dwagtbin aRloved a0 Sor 5 minutes, and
prepared. Preparation Exanple 2 Preparatjon of a
coat An¥eversible hept rsemgiting golor gfeveloningr lsyporvandomagd. The

convegrsiagn layer, (Fluid B) .One part by mass of an

agenrisi TedRriPlet pedt e H caBE oyt B et Bap then coated
CONVEL.S] . ' - ' t -

[ mancl S FaaCB PR BT A eba ARt Expbie 200N flexo printing
" SDAmR#Id in ard Qthoidit sEicR YhaPge dhclhesdWAdar2 ffn 4M6r being dried.
ultraviolet light curing type (a urethane acryl ate)

[ manTtha domest cdntitpAldyleChir asSHEKA it oovea ©hE0F € dbs 1 Mhthute and

Co., Ltd.; _the trade nane: "PU-5(NS)"] and 3 garts b)é
nassthsm Fradintadgwitihculsrarelet lishsiinjanagympwah of 340 mdlgm?, and a

o MEERLATTERLL O 1S e 120 e AERCSI L
L A A e e

An IC tag of the non-contact type constituted with an IC chip as the
means for recording and erasing invisible information and an antenna
circuit was prepared by the following method.

An antenna pattern was formed on a laminate obtained by
laminatipg a copper foil to a film of polyethylene terephthalate having a
thickness of 50 pm (a support 1) [manufactured by NIKKAN
INDUSTRIES Co., Ltd.; the trade name: “NIKAFLEX"] by the etching
method. After an insulating ink 10 [manufactured by Acheson Japan
-Limited; the trade name: “ML 25089”] was placed on the formed antenna
pattern by pﬁnting, an antenna circuit 8 was formed by the screen
printing method using an electrically conductive paste 14 [manufactured

by TOYOBO Co., Ltd.; the trade name: “DW250L-1"]. An IC chip 9

[manufactured by Philips Semiconductors; “ICODE’] was mounted via an
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(1) Preparation of a recording nmedium A biaxially
stretched filmof pol ypropyl ene having a thickness of
40 41 1l m[manufactured by Futamura Chem cal Co.,
Ltd.; the trade nanme: "FOA 40 used as the support of
a recordi ng nmedium was coated with Fluid A prepared
“in Preparation Exanple 1 in by the gravure printing
met hod in an apopunt such that the thickness was 4m

af t endbrsivey 1dr ineanufaqinged bvﬂ%ﬁ%@ﬂ@#@%&omm@don: the
in ven at, and a reversible
heat Pr?gﬁ I, e%%g 0&&% SV%I‘III ﬁgj g Bas RERPAt-ned. The

f | or devel
| ayerd DK B B b BRP RIS OB D e e T
Prepar at i PRe EXaFlfy melith T8y FiSKR ﬁ{fbﬁéﬂi‘& pgsﬁd}eé ih"(1) and

an anmount such that the thickness was
bei nthediC aelg prEparédines) eeat iadherad eﬁgeﬂhSr déin%daldbu’bﬂle sided

oven at 60C for 1 minute and then irradiated wth
ul t r 2dhesive taneghmanwfagiuredbynbINTES2 Gormpration: ‘T1¢88S-507], and

I I t ab t d. heat I '

f or e e PrOpE e e oot aﬁﬁ‘%&? SRR L Fi gure

2) )I %rgﬁgra%i%ﬁ I;Ite gI:?Hct‘t‘i? IIX]%I% 189‘”3‘ g'dInUIJ%gdmlﬁh
ng asl

an | -means TECO

i nvi si bl @h@?élfo%ﬂg%e&%%féﬁam 8003 WEi'er $l4bdd WBShe inside of a
prepared by the foll owi ng nethod. An antenna pattern

was $tonetade bp the Ifailnmag@rcximﬂarmd by lamnating a
copper foil to a filmof polyethylene terephthal ate
haV| ng a Ag HiwehessAof saocigwe bavingppeize df)100 mmx100 mm and a

‘t r aotg‘fﬂ‘gI‘?gr %QI‘IIIb NIEVI@SE)?KA’I‘}IOlﬂlﬁdNDU Lo E CgOPYA%Iqq,@am E{pﬁgpfactured
0 e 29 e s TR SSI%:Q%%E?E?&IS? { 4pypieotion

f or ngidaRg edtine fmanufactured by Sumitomo Heavy Industries, Ltd.; the
trade name: “NESTAL NEOMAT?]l. In the molding, the cylinder

temperature was 220°C, the mold temperature was 30°C, the rate of
injection was 17 cm3/second, and the cooling time was 60 seconds. Then,
the face for recording of a sample having a size of 70 mmx70 mm of the
recording medium prepared in (8) was bonded to the back face of the
~ structure. The product was kept under heating to allow the adhesion to
proceed, and a sample was prepared. The distance from the surface of
Structure A to the face of the recording medium (the thickness of the
molded resin) was 1 mm.
The obtained sample was brought into contact with the face of
Structure B having a size of 150 mmx150 mm and a thickness of 50 mm

and formed of the same polypropylene resin as that used for Structure A
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pattern by printing, an antenna circuit 8 was forned

by the screen printing nethod using an electrically
conductive paste 14 [manufactured by TOYOBO Co.

Ltd.; the trade nane: "DW250L-1"]. An IC chip 9

[ manuf actured by Philips Sem conductors; "ICODE'] was
nounted via an 42 adhesive 11 [ manufactured by

KYOCERA CHEM CAL Cor poration; the trade nane:

" TAPOZ G2 Enanneynsuchn tﬁ@ the 1asrding puedivm (f3gedBdhelifugnt face of
of t recordin di.um The recordjn diumfor . .
Vi si Eﬁwq%weognagﬁgﬁep‘?%%avq%c@m y ppglt adhegign. In this
prep i.n e he L rusi a doubl e

0! dodeitheea eSS bl B FEl Ripel ol W8 Brcpared, amd

Cor pgheapldertied bf 8 prepardd sﬁ%@tur%%?eﬂev&ah%@&di Tﬂ? results are

nmedi a were bonded to each ot her. Preparation of a

st r ushawe imffableal.bui | t-i n recordi ng nmedi um The
recording nedia prepared in (3) were placed at the
inside of a structure by the follow ng procedures. As
Strugture A, a structure having a size of 100 nmx100
mm aft 2P Ri ckness of 1 mmwas nolded with a

ol ro e in. f.actur .by Japan
Pl yor opyt She i B T IR, wys propared by the
| Nj e6drh@Hrobdd b 4s TREE eenaﬁaawfia%ﬂjﬁﬂlebyl\' éeg_\?_gA%Ltt AR, in (4) of

Heavy I ndustries, Ltd.; the trade nane: "

NEOMBXainpld 0, tHrethivi:tiss @f Sthecttyé An@he disteApe frdiui ke surface of
was 220C, the nold tenperature was 30C, the rate of

i nj edtrughngad to thenBiréaeoridthe retordimgonefivmy wasechsaged to 10
60 seconds, Then, the face for recording of a sanple

havi W§a2ed 80 Gronertifmeiot A stistgedVRE FEaivghed. The

preQ&%gﬂ$kE%gﬁzgﬂasJ%&ﬂ€;d to the back face of the

structure. " The Bro 5 kept under heating to all ow
the adhesion to proceed, and a sanpl e was prepared.
The di stance fromthe surface of

Example 3

A structure with a built-in recording medium was prepared by the
same procedures as those conducted in Example 1 except that, in (4) of
Example 1, the thickness of Structure A (the distance from the surface of
Structure A to the surface of the recording medium) was changed to 30
mm, and the properties of the prepared structure were evaluated. The

results are shown in Table 1.

| Example 4
A structure with a built-in recording medium was prepared by the
same procedures as those conducted in Example 1 except that, in (4) of

Example 1, the materials for Structure A and Structure B were both

44



Structure A to the face of the recording nedium (the

t hi ckness of the nolded resin) was 1 nm The obtai ned
sanpl e was brought into contact with the face of

Structure B having a size of 150 mmx150 mm and a

t hi ckness of 50 mm and formed of the sane

pol ypropyl ene resin as that used for Structure A 43

in a manner such that the recording nmediumfaced the

f r onehdnged tofpolBityrrateulmeaBfacivded hy ADAHI AGASEE Corporation; the
conducted b |t _adhesion.. In this mnner, a

st r ubkageen ?‘g@ Q&E—%iql\?‘ﬁi Anflether BreReTHEs il thgaRrrepared structure
prep nd, ¢h ropef.ties of the red
str u%{eg?%‘r@él%e(%va k%artegldfts Fhesreehre ;[%&fggf shown in

Table 1. Exanple 2 A structure with a built-in

recordi ng nedi um was prepared by the sane procedures

as t Raamptofducted in Exanple 1 except that, in (4) of
Exanpl e 1, the thickness of Structure A (the distance

from t he 4tfuterovithsa hydltuneegording needunf wee poépsdred by the
recordi ng nedj un) was changed to .10 mm_and the .

pr op&Pf g’§°?5$"lrﬁ% agrthese eondysted dnrfixample Learenttidwt, in (4 of

ot r EEERE Py pafief BPRcliter B afi OB vimeqEgonent formed of
Pr ePa6ISHrdYiddeeand SR 9{3%%%%? iaﬁE)x % E,%ggsh%?g ?,%g{lfgda isDhe of 80

Exanpl e 1 éxcept that, In

t hi chkmes80 afm Siddiat ihickndst il @, 5 nshaRes pPreesddt foethe front face of
surface of Structure Ato the surface of the

r ecopidiuntyreeli wnjermvheatihgnipefbriro a3@olded pentlon Heaving a pocket

properties of the prepared structure were eval uated.. _
The shadey|and She repging Anadiyime was magkifideingo the inside of the

pocket shape to prepare the structure with a built-in recording medium.
The properties of the prepared structure were evaluated. The results are

shown in Table 1.

Comparative Example 1

7 A label coated with a pressure sensitive adhesive [manufactured by
TOYO INK MFG Co., Ltd.; the trade name: “ORIBAIN BPS-5127"] in an
amount of 25 g/m?2 was attached to the back face of the recording medium
obtained in (3) of Example 1. The obtained laminate was attached
without further treatments to the front face of Structuré B obtained in (4)
of Example 1 to obtain a sample (no recording media at the inside). The
properties of the prepared structure were evaluated. The results are

shown in Table 1.
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A structure with a built-in recordi ng nmedi um was
prepared by the sane procedures as those conducted in
Exanple 1 except that, in (4) of Exanple 1, the
materials for Structure A and Structure B were both

44 changed to pol ystyrene [manufactured by ASAH KASE
Corporation; the trade nane: "STYRON'], and the
properties of the prepared structure were eval uated.
The Femparativg ExsmplnZin Table 1. Exanple 5 A

structure with a built-in.recordi medi Um was
prepar ed HFtrusEureswith aarrégorggna msdiun was preppred by the

Exa C ' . I : te .
st rugtne dERiERLs s Fbust Bondlosdd dn BPERME I 5p80 e that, in @ of
pol YRR Q& MerNchiBA S bf It AGUAN BE(the iRt @n B2 EoRD BREsurface of
having a"size of 80 mx80 nmm and a thickness of 0.5

mm wBeruatweskdotibet fiarfideont tHeateoeding Shediciml @aB dhadeed to 40
heating to forma nol ded portion having a pocket

shapemaped the prepentitisny thedbrepaved simstecgeimevaluated. The
i nside of the _gock hape to prepare the structure

wi t hresulfgiare shawpdpdiabled- nedium  The properties of

the prepared structure were evaluated. The results are
shown in Table 1. Conparative Exanple 1 A | abel coated

mﬁthcamﬁﬁﬁﬁ§ﬂggxéﬁ_ﬁigive adhesi ve [ manufactured by
TOYO | NK MFG Co., Ltd.; the trade name: "ORI BAIN

BPS-5127"A ietomiting am@diiim Ohadihggé molypropldrC peeksiuPe sensitive
the back face of the recordi ng nmedium obtained in (3)

of Bxdhesive laminate obateriaédmaamvfacitcedvhy TENEBRedorporation; the
St BR8P SRR REGE N (59 Haspniee dhiiteess o620 swampsattached
Sam kLS DRaBS B hOR B85 of 8o g roorting
The ﬁ%ﬁﬂhﬁsolﬁ%ﬁmd in (8) of Example 1. The obtained laminate was
attached without further treatments to the front face of Structure A
obtained in (4) of Example 1 to obtain a sample (no recording media at the
inside). The properties of the prepared structure were evaluated. The

results are shown in Table 1.
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shown in Table 1. 45 Conparative Exanple 2 A structure
Wth a built-in recordi ng nmedi um was prepared by the
same procedures as those conducted in Exanple 1 except
that, in (4) of Exanple 1, the thickness of Structure
A (the distance fromthe surface of Structure Ato
the surface of the recording nedium was changed to 40
nm and the properties of theTabepared structure were
eval uated. The results are shown in Tabhle 1.

Conpar ative Exanple 3 A recordi ngﬁ medi um havi ng a

pol ypF fene pressure Yensitive 3 adhdsivedl am nate

mat eChaparptiveRibmpel=ur ed by LI NTEC Cor poration; the 2 3
trade_nane: "PP20 PIN 7IK'] having a thickness of. 20 .m

El

was attached  to  the laser |ight_absorption and heat

conv &L GAPPEIMLof t hd™r ecBFdi n§F mel? um bt ai hed 8 PP
(3) of " #hple 1. The obtained |amnate was attached

with atmepts te the,front face of .
Stru&%&ffét%pﬁ%ﬁggggd ig (4)1901‘ Egan'plrie 16(%% obt ai n4g 0.02
sanpl gednO@acordi ng nedia at the inside). The

properties of the prepared structure were eval uated.

The Tressukinsceaf Bsghown9i.;h T8l e 78.2 4GB3Pabloesl Exanpbiss 922
1 2 3Jight @) Conparative Exanple 1 2 3 Resin conposition

of  PRREmiBEndS: RRble PPaPP  @td UchlWr e s3ai cCkpgss of 492 919
resinigheg@r 1 10 30 1 0.5 - 40 0.02

Density of recording 120 084 065 088 131 1356 032 1.28

Visibility of recorded good fair  fair fair good good poor good
image

Condition of destruction none none none none none none none none
of surface,

0 times rewriting

. Condition of destruction none none none none none found none none
of surface, :
"500 times rewriting

Communication of IC possi- possi- possi- possi- possi- not possi- not
tag after impact test ble ble ble ble ble possi- ble possi-
ble ble
Appearance after - no no no no no change no change
cleaning test change change change change change change

(PP: polypropylene; PS: polystyrene)

INDUSTRIAT APPLICABILITY
The structure with a builtin recording medium and the laminate
comprising the structure with a built-in recording medium of the present

invention are a structure formed of a resin material which comprises a
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at front side of recording nmedium (m) Transm ttance

of laser 90.5 86.1 78.2 83.6 91.5 - 61.8 92.2

light(% Transmttance of visible 91.1 87.0 79.0 83.6

92.0-- 49.2 91.9 light (% Density of recording 1.20
0.84.0.65 0.88 1.31 1.35 0.32.1.28 Visibility of

recorded good fair fair fair good good poor good

i mge Condition of destruction none none none none

none rﬁ‘&?al%ﬁée digre comprising ste least 1 4 pimganelor tiemyiting visible

Fount-RERePen Tt 5 IR thesBiotae aberaiiatingad a laminate
Co i -
ot SaEPRIR s AR o ROaRty, DI T RRRY gl iR feminate

bl e pamprishigetheogsiuctubd eabbfeAPRINEARDS el BihcHONNOF HRreasing
no no change no change cleaning test change change

chanduratilifyyef cﬂ@n gecorfiangy enddPPm ol lppero pighe nepplRY: repeatedly,
pol ystyrene STRI AL. APPLI CABI LI TY The structure
wi t hPEEYSaHA fi‘tﬁa(‘r St rivienthensuiece ofethe gerording medium and

ot Ereaiind, e PREIRHY Rt SrmiirubideCimizity et he recording
f or "RAd ¢he Brd$8d Bal'BL S6plted g‘i‘gafﬂﬂplli)bf’ GPtithes?’

In particular, when an RWT-IC tag 1s used as the recording
medium, the erasing and the recording of information can be conducted
using both of the means for recording and erasing invisible information
and the means for recording and erasing visible information, and the
structure can be advantageously used for construction of a system for the

control of distribution of articles.
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recordi ng nmedi um conprising at |east a neans for
rewiting visible information with [aser |ight at the
inside of the structure and a | am nate conprising the
structure, respectively. The structure and the
| am nate conprising the structure can effectively
exhibit the functions of increasing durability of the
recording mediumto |aser |ight applied repeatedly,
preventing attachment of dirtCLéﬂﬁ%e surface of the
recordi ng nmedi um and protecting the recordi ng nmedi um
. fromoutside inpact, and the recording and the

erasimng £ ed ; . .
Pt Lou A e R P B e BHREY ool Brmed of @ resin
r ecomgtitegial, nedd weroidier enelingbaing hélg ey of A% Sfructure and
- information can be conducted wusing both of the neans’

for rcesprigingpialeastrageanp fomvewiriblng visilde maformationanidh a laser
t he neanps. for recording and erasing visible_ B
i nfo i Bh, 2 aRomCABtack ; PAONGTe EBgTelt rarprdinggepdsieyasing of
used: . [ f a systemfor th contr.ol of . .
i st P BrpRART S 4Eb PR ind iy o B chidyol By fpeiation with
Wi t hadalud light RomCERH\SF ﬂﬁ%ﬁétHEEgﬁPé, ?&r@nsrﬁighﬂlc of a laser
material, said recording nmedi um bei ng he inerde of
t he Bghtidhur eisaddwateepgils raggabnieasiradsi®dies 6f visible light
rewiting visible information with a laser light in a

non- Byruak @ pentivar of thiesstencture fronda myrfavd car whichgtheflaser light
informatiqn in the ﬁecording medi um can be conduct ed

by iﬁd&‘i@%ﬁ“ﬂsﬁ WPt khe arecqeding| madiury omieo reghd85%f arhegreater,
stru . d a transmttance of a laser light in a
usedﬁ%gégpga ith range and a transmttance of visible

light through a portion of the structure froma

surface on which the laser light is irradiated to the

r eco2di Tige sRdictieawheabhilb®eQorn@ah8Aium according to Claim 1,

respectively. _
wherein the resin material forming the structure made is at least one

resin material selected from the group consisting of a polystyrene resin, a
low density polyethylene resin, a polycarbonate resin, a polypropylene
resin, a polyethylene terephthalate resin, a polybutylene terephthalate

resin and a polyamide resin.
3. The structure with a built-in recording medium according to any one
of Claims 1 and 2, wherein the recording medium comprises a reversible

heat sensitive color developing layer disposed on a support.

4. The structure with a built-in recording medium according to Claim 83,

wherein the used wavelength range of the laser light is 700 to 1,500 nm
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2. The structure with a built-in recordi ng nmedi um

according to Caiml, wherein the resin materi al

formng the structure nmade is at |east one resin

material selected fromthe group consisting of a

pol ystyrene resin, a |ow density polyethylene resin,

a pol ycarbonate resin, a polypropylene resin, a

pol yet hyl ene terephthal ate resin, a pol ybutyl ene

tereﬁﬁgh%ﬂ erecping maddum, pol yani de resin. 3. The
structure . wmth a i l.t-in recordi di.um accordin )

to any on&® S?V%S’gili‘?rémft afg® fvemfl’fﬁ%e:&ﬁv?lﬂﬁu}ge 8] fQgpprises an
medi B ROMANASAEidh BUGHRI £1a REAconEBRESL W col Of
devel opi ng | ayer di spos on a support. 2% The

struct ur eahidy legHbsbrptivy £60hehNbnVRAHiMNAFGAE didddsed on the
to Caim3, wherein the used wavel ength range of the

| aserevergihle hgat7@msitivelcdd@Odewvelopdg yaby. i N t he :
recordi ng nmedium the reversible heat sensitive col or
devel opi ng | ayer conprises an agent for |aser |ight
absogpt i@n and heat .gonver.si.on, or..a |asgr |ight_,

absor%]ot ;I%ﬁ 5 ﬁ%FtH]éeaFmg’oﬁ iBrreronding me Pg’pﬁ‘g‘é’adlaﬁ to any one
t he. ' h L.t l.QRI avear.,

5. TRRCLRRS P " SR AR TG AR, BledhBL M, e Bboek of 35
acconfihng @alley A8 a Gurfdedi ofsth £@ubburbhH ¥ Mich NSser light is
recording nmediumis placed at a depth of 35 nmm or

smal ireadiatedn a - surface of the structure on which

laser light is irradiated. 6. The structure with a
built-in recordi ng nedi um according to any one of

d ai to. 5, wherei,n the recordi.ng nmedium further

comt s b8t SR ieRENTior'a bR FRUAME BRI S P @ny one
info j i ‘ -1 ORt. | . nNon- agt. nner. .
" OGese  1) 4 el BB ROl Y Mpries o
accomdhng fé10rdebAlifl Gnd erasing invisible information with laser light in a

non-contact manner.

7.. The structure with a built-in recording medium according to Claim 6,
wherein the means for recording and erasing invisible information

comprises an IC chip and an antenna circuit connected to the IC chip.

8. A laminate comprising a structure with a built-in recording medium
which is formed by attaching the structure described in any one of Claims

1 to 7 to a surface of an other structure.

9. A method for recording in a non-contact manner which comprises

rewriting visible information in the structure with a built-in recording



wherein the neans for recording and erasing invisible
information conprises an | C chip and an antenna
circuit connected to the IC chip. 8. A lamnate
conprising a structure with a built-in recording
medium which is forned by attaching the structure
described in any one of Clains 1 to 7 to a surface of

an other, structure. 9. A nethod for recording in a

non- &B dessrilesd hinal @snpt Claians detor Brwith lapen bigbt applied
i nfor [.Qn_in th tructure with.a pbuilt-in recordin

.50 %e%dtﬁ% G esq‘%?el ‘gfet eisﬁw&?ﬁ eo?f'emo?hedbaé‘iuﬁﬁtelc%plgsﬁgt%s ructure
| aseryik} [¥=Ya 2. Su f. t .St r .
or 1 il pullpeh 1SPerdbll ARG BLRER R, i LRl BGHA Rer tight
bui | tapphied ehesufibneurfdiofthsdeseciied in Caim8 with

| aser light applied through surface of the structure.

10. A nmethod for recording in a non-contact nanner

mhicg co risgsﬁérecording and/ or erasing both ] )

i nvi 40bl & PtBrdder sacorfing,in @ BARontAcignanner which comprises

ool PR i oot it tBrPabifn i 10 uoing a
non- eoARErifBNERA HEbId gnfoﬁ:ﬂﬂﬁg)?lr gﬁ%ﬁe g:cntseqf ggfnb %‘PBIelad through

structure wth a byilt-ln recordin um descr

i n asyrface shult&hédusly & antbncdtabhdndRl Wiy transportation of

conprising a structure with a built-in recoréﬁng

nedi the gtictuteewiinadhwltnnsrecbiding medium described in any one of
Claims 6 and 7 or the laminate comprising a structure with a built-in

~ recording medium described in Claim 8.
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